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CHURCH ERECTED TO. THE MEMORY OF 
EMPEROR WILLIAM. 


THE proposition to build a church to the memory of 
Emperor William met with general approval, and in a 
short time beautiful plans and a fine location in the 
western part of the capital of the empire were pro- 
eured., he cornerstone of the new church was laid 
on March 22, 1891, and searcely four vears later the 
key of the edifice was handed to the empress, who 
was patroness of the association formed for the pur- 
pose of erecting the structure. The plans were drawn | 
by Baurath Franz Schwechten, but were afterward 
modified considerably. The church was built in the 
form of a Latin cross, with two beautiful rose win- | 
dows inthe gables of the transept, which soften the 
Roman style of architecture and at the same time 
flood the interior with light. Tne choir is surrounded 
by chapels ani small rooms that can be thrown togeth- | 
er when desired. On the west is a beautiful memorial 
hall, with semicircular apses and portals in the front, | 
the rich sculptural ornamentation of which reminds 
one of the finest works of the middle ages. The mo- 
saics and sculpture on the high bronze doors represent 
the works of Emperor William. The grandeur of the 
nave and the choir, with its beautiful altar, is very 
impressive. The triumphal arch, with the statues of 
the aposties Peter and Panl and beautiful mosaie or- 
naments, was designed by Prof. Geselschap, and the 
statues of Luther and Melanchthon, which stand on 
the pillars, are by Otto Lessing. The bronzes, seulp- 
ture and other decorations inake this one of the finest 
churches in Germany. It is very large and contains 
1,800 seats, inelnding those in the galleries. It cost 
more than $700,000. The principal tower is 370 ft. high. 
The building would never have been finished in so 
short a time if the work had not received the personal 
attention of their majesties and the untiring devotion 
of Frhrn. Von Mirbach. 

For the accompanying engraving and the above 
data we are indebted to the Illustrirte Zeitung. 





THE NEW YORK CLEARING HOUSE. 


Tuts building occupies a site upon the north side of 
Cedar Street, between Broadway and Nassau Street, 
in the center of that district of financial institutions 
which has grown up about Wall Street. 

The Clearing House work is peculiar to itself, and 
has arisen out of the necessities of the banks of New 
York, which are associated to maintain it. These are 
now sixty-four in number, and their representative 
officers form the powerful financial institution which 
gives that unity and stability which distinguish the 
banking interests of New York. 

The new edifice, designed by R. W. Gibson, the 
architect, of New York, is a handsome structure of 
white marble, in an Italian Renaissance style, some- 
what reminiscent of public buildings of the colonial 
and independence periods. It is detached from ad- 
jacent structures, so as to show its own side walls and 
preserve its separate character. It has a frontage 
toward the street of about ninety-four feet, and a 
depth a little less. The front is of only three stories, 
but each is of palatial height, the first twenty feet, 
the second twenty-five feet, and the third twenty feet, 
with a domed roof of thirty feet more, making the 
total height about one hundred feet, with a cornice 
about seventy-five feet high. A Corinthian order is 
used, extending through the two lower stories, which 
not only gives a dignity of character but also serves to 
»yreserve masses of solid masonry in the four columns, 
in spite of the very large windows demanded for prac- 
tical reasons, and to present the material in a way 
which will be effective in the foreshortened view in a 
narrow street. The first story windows, extending 
almost from column to column, have straight heads 
with a projecting balustraded cornice. Those of the 

* second story have semicircular arches upon separate 
pilasters. Over these the ain cornice is broken around 
each column so as not to obstruct daylight. An attic 
of liberal height surmounts the order. It is divided 
into three panels separated by statues on pedestals 
standing on each column. The panels are rich carv- 
ings of the national, State and city coats of arms, set in 
elaborate openwork scrolls and foliage, behind which 
are windowsr for the ventilation of the third story. 
The dome which surmounts this attic is principally an 
internal feature, providing great height and abund- 
ance of light to the large exchange room. [t will not} 
be much seen from the street, except at certain points, 
and the architectural composition of the exterior is 
complete without it | 

The entrances are by porches at each end of the 
facade. Rusticated arched doorways nine feet wide 
and seventeen feet high, with handsume vestibules, 
afford dignified and ample approaches. 

The Clearing House will use one, the eastern, and 
the other will be for its one tenant, a bank oceupying 
the whole of the ground floor and a part of the base- 
ment. These banking offices will be of unusual extent 
and convenience. They include eight thousand feet of 
floor space, with windows on the side alley and rear 
courts, as well as the great windows fourteen feet wide 
at the front. The bank basement is equally well 
lighted. It will contain clerical space and vaults and 
dining rooms and other accommodations, | 

The Clearing House for its own use reserves a wide 
hall on the east side with a principal ‘staircase for 
general business and with a private stair and elevator 





stair hall. On the right are placed the board room, 
witb one hundred chairs and with desks for a 
officer, secretaries, etc. There are ante-rooms wit 
usual conveniences ; one for coats, ete. ; one for small 
committees. The hall of this board room department 
is reached from the main stair hall and also by a large 
private elevator from the private hall below. This 
elevator, which will be moved by electricity, will also 
serve for the transfer of bullion, coin and books to the 
vaults, and will be specially strengthened and seclud- 
ed for that purpose. In addition, a private stair ex- 
tends from this floor up to the roof and down to the 
basement. The board room is a square room treated 
massively with rich and heavy effects in decoration. 
The ceiling is in deep gilded paneling with large cor- 
nices suppo by marble pilasters. Daylight is 
afforded by a top light with ornamental paneled glaz 
ing, and by windows placed at the two sides, so that 
neither the board nor its officers have to face an annoy- 
ing glare. Communicating with the board room and 
the small committee room is tne library, intended to 
be used also as a large committee room. It adjoins 
the manager’s office and completes the circuit around 
the whole of this story. An object in this arrange- 
ment is to make these handsome rooms a suite avail- 
able for official receptions and other ceremonies, 
which, although of only occasional occurrence, are vet 
of much importance. At such times the movement of 
the visitors is in oue direction only. Entering at the 
reception room, they pass on through the other de- 
partments and reach the hall from the other side. 

The remaining part of this floor is the cash depart- 
ment, occupying the central square of thirty feet im- 
mediately in face of the stairs and adjoining the assist- 
ant manager’s office. This is the office where the 
daily balances are received from or paid to each bank 
after the amounts have been adjusted in the exchange 








side shows an eight foot female figure with sword jp 
a and “shield” bearing motto, “Right fears no 
might. 

be window to the left of center shows “* Manufae. 
ture” and “Agriculture.” These two branches ep. 
body the idea of “Trade,” and the window tw the 
right of center shows two figures representing ‘ Rajj- 
road” and **Shipping,” thus embodying the idea of 
* Commerce.” » it will be seen that “Trade” on one 
side and “Commerce” on the other are bound to. 
gether with the ** Keystone,” **Method ” and “ Trust.” 
The carving will be dove out of the same materia! of 
which the building is constituted, and the relief wi}j 
be bet ween alto and bass relief. 

The third story is reached by a continuation of the 
principal stair. It consists chiefly of the great ex- 
change, or clearing room sixty feet square, with two 
extensions or wings, making its greatest length eighty 
feet. Thisis a noble room, very simply treated, vet of 
great dignity. The ceiling is a dome rising twenty- 
five feet above the twenty foot walls. It is paneled in 
fireproof staffin Roman Renaissance style, and the 
walls have pilasters of a Corinthian order supporting 
the cornice and dome. The large floor will be occu- 
pied by the sixty-four desks of the settling clerks, 
each of whom has his own numbered station. The 
great space is needed to facilitate the visit of every 
clerk in turn to every other clerk, which is aceom- 
plished by an arrangement of the desks in serial order 
and a sort of *‘countermarch” during which the ex- 
changes are effected. This is an interesting operation, 
which need not be more than referred to here. The 
manager’s gallery, from which the business is directed, 
is at one end of the room, raised a few feet and 
reached by steps. It is also accessible by the _pri- 
vate stairs and elevator for the convenience of the 
officers and visitors. The whole islighted by a great 


THE NEW YORK CLEARING HOUSE. 


or clearing room on the floor above. The cash depart- 
ment, and, in fact the whole of the second floor, is 
treated with considerable architectural effect. The 
great height permits of handsome ceilings. Intersect- 
ing vaults are used over the executive offices and an 
elliptical dome with giazed ‘‘eye” for daylight over 
the eash department. The library will have a coved 
ceiling of rectangular shape. The large board room 
ceiling will be of massive enriched panel work of 
Roman Renaissance type. The whole story will be 
treated altogether in tne manner of the old public 
buildings upon which this is modeled. 

The beautiful interior for this entire story, including 
allof the marble work, rich, and specially modeled 
decorative plaster work, cabinet wood trim, metal 
work, and all the furniture. is now being executed by 
D. 8S. Hess & Company, 876 Broadway, whose well 
known position and ability to produce superior and 
artistic workmanship assures excellent results. 





for staff and board uses. The main staircase is not| The special sculpture work. consisting of six fig- 
supplanted by elevators in this building, as in many | ures on the facade of the building, after much and 
others. The peculiar circumstances of more than a | careful consideration on the part of the architeet and 
hundred clerks arriving and departing almost simul-| building committee, has been placed in the hands of 
taneously would, if elevators were to be used, have re-| Mr. J. Massey Rhind, the New York sculptor, who 
quired ten or a dozen cars which would be idle at all' was so successful in his competitions for the cele- 
other times, The stair is more available and is, there-| brated bronze doors for the Astor memorial in Trinity 
fore, treated with more of the old style importance. It | Church, and the six large figures over the rtico of 
is six feet wide, with easy steps and square landings, |the American Surety Company’s new building (not 
and massively built with Ionie columns and balus-| yet placed in position). r. Rhind has practically 
tradea, so as to be a striking architectural feature. | told a story in his arrangement of figures, as thus: He 
The white effects of the marble exterior will also be| holds that “Method” and “Trust” are the very 
continued through the halls and staircase work in! foundations of the banking system, and taken jointly 
marble and enameled white and gold iron work. forus, as it were, the keystone to the banking edifice. 

The second story is the principal one. Here are the | Therefore ** Method” is represented on the left side 


administration offices of the Clearing House, consist-| of the center window and “Trust” on the right side. 
ing of a reception office, a manager's offjce ee Method is an eight foot female figure, shown writing 
the assistant manager’s and clerks’ offices, all o 

are toward the front of the building to the left of the motto, “ 


which in a book, while underneath is a shield bearing the 
rom chaos came order.” Trust on the right 








mee and glass skylight forming the upper part of the 
dome. 

_ Mr. Gibson, the architect of the New York Clear- 
ing House, and the building committee, which was 
composed of the presidents of the three leading banks 
of New York, unanimously agreed that the different 
contracts awarded in the building of the structure 
should be given only to those firms whose reputation 
in their special line of business was beyond question. 
In awarding the contract for the interior fitting of the 
building this was kept in mind, and when the con- 
tract was ziven to the Andrews Manufacturing Com- 
pany, 76 Fifth Avenue, New York, for this part of the 
work, it became an assured fact that in the interior 
fittings the high standard of architectural beauty and 
the designs set forth on the exterior would be equaled, 
if not surpassed, and would harmonize with the rest 
of the building. Taking the interior of the building 
in its entirety, from basement to dome, the wood fit- 
tings and wood decorations are in elegant harmony. 

The Chase National Bank, which oceupies the first 
floor, is fitted in an unusually magnificent mannet 
also by the Andrews Manufacturing Company. The 
counters, desks, lockers, ete., are designed in rich oak, 
with brass trimmings. The second floor, with its re 
ception room, manager’s office and clerks’ offices, § 
also beautifully designed in oak. 

The third floor consists of the great exchange oF 
clearing room, sixty feet square. This is a noble hall, 
very simply treated, and vet of great dignity. The 
floor will be occupied by sixty desks and seats, whieh 
are made of oak of a special design. Ali the counters, 
lockers, desks. ete.. and special wood trimmings were 
furnished by the Andrews Manufacturing Cou pany- 

At the rear of the Clearing House is a wing «! the 
building divided into three upper stories. One floer 
reached by private stairs and elevator has « diviBk 
room for officers and clerks and a large pantry @ 
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other conveniences, The next has the kitchen and 
appurtenances and janitor’s dining rvoms, and above 
hat the janitor’s private rooms. There are also two 
. one arranged for —< a: by bath- 
ete.. another as a spare office. n the attics 

ee ase spaces for storage and others occupied by 
ilating fans. i 
= basement remains to be deseribed. The engi- 
neer’s department occupies a space under the sidewalk 
and the entrance hall. Here will be steam boilers for 
heating and engines for pumping. The motors for 
and wuch of the other machinery will be 


spare rooms, 


levators 
sleetric. Four elevators for vault and cellar purposes 
will be used in addition to the passenger elevator. 


Two of these will be used to receive coin or bullion 
from the sidewalk and transfer it direct to the vaults. 
Beyond the engineer’s department. and guarded by 
double walls and steel grilles, will be the large money 
vaults of the Clearing House, three in number. These 
will be of the most perfect modern construction, of 


their strains and loads, so that a rigid economy of 
construction is practiced, although the standard is 
fifty per cent. higher than that of the usual office 
building rules. 

The sanitary engineering is thorough ; every part of 
| the building will be supplied with fresh air by ducts 
| from fans and relieved TF toul air by others, and this 
system will be for summer use as well as winter, sup- 
plying cool air independent of the heating. 

The building project is in the care of a committee of 
prominent members: Mr. Frederick D. Tappen, presi- 
dent of the Gallatin National Bank; Mr. J. Edward 
Simmonds, president of the Fourth Nationa] Bank ; 
and Mr. William A. Nash, president of the Corn Ex- 








change Bank. The architect is Mr. R. W. Gibson, who 
bas the expert assistance of Mr. J. M. Mossman in the 
vault and safe work, of Mr. Alfred R. Wolff in the ven- 
tilating work, and of Messrs. Pattison Brothers in elec- 





trie work. 
The great firm of Mare Ejidlitz & Son, of 489 Fifth 





It is an ornament to the city upon which the banking 
world of New York may be congratulated.—Stafford’s 
New Magazine. 


A LARGE RAILWAY FERRY STEAMER. 


Messrs. Sir W. G. Armstrong, Mitchell & Company 
have just completed and dispatched a large railway 
ferry steamer for service in Russia, which is an ex- 
tremely interesting vessel, constructed to meet condi- 
tions which are very unusual and difficult to comply 
with. The river Volga, across which the ferry is to 
ply, is very swift, and the difference between the ex- 
treme levels of midsummer and spring is no less than 


(45 ft. The embarking and disembarking the rolling 
| stock, of course, becomes a question of considerable 


difficulty, and when to this is coupled the fact that 
unbroken communication has to be maintained be- 
tween the two sides of the river, although ice of 2 ft. 
in thickness is in winter rather the rule than the ex- 
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Welded steel and iron laminated compound plates, 
which combined with drill proof tempered steel with the 
toughest fibrous iron, to resist explosive torees, and 
with a system of inspection, devised by the architect. 
will be absolutely unassailable. The steel cells will be 
surrounded 4 an open space for patrol by the watch- 
men, who will have clear view, not only of the sides. 
but also the top and bottom of the vaults. There will 
also concealed defenses against attack by force, 
and electricity and steam will be utilized in new ways 
a8 means of defense and to give alarm. 
a © construction of the whole building is most mas- 
a and perfeetly fireproof. A steel skeleton is used 
0 strengthen the framing, and the walls are all de- 
Signed of the full thickness usual in buildings not of 
ond skeleton class. The columns, girders and floor 
ms throughout are each separately calculated for 








Avenue, were given the general contract for the erec- 
tion of the building. 

The general manager of the Clearing House, Mr. 
William Sherer, and the assistant manager, Mr. Wil- 
liam J. Gilpin, in whose hands the administration of 
the new building will rest, are also active in the effort 
to make this edifice fit and perfect for its purpose. 
The task is unusual. There is but one Clearing House 
in New York, and it is utterly unlike the usual busi- 
ness house, even the usual Clearing House—so its head- 
quarters will be unique. It will be the official focus 
of the American financial world as represented by the 
New York banks. and ia that capacity will be a pub- 
lic building in all senses of the word, as well as a busi- 
ness office. To these objects the building is admirably 
adapted. It is convenient and ieal, and external- 
ly is dignified and chaste, although richly elaborated. 











HOUSE. 


ception, the problem assumes rather serious propor- 
tions. A po werful steam ice breaker was ordered for 
the purpose of making and keeping open the channe!} 
in which the ferry plies. This vessel, which was built 
by Messrs. Sir W. G. Armstrong, Mitchell & Companrv, 
was dispatched some time ago. 

The locks of the Marinsky Canal system, through 
which all vessels bound for the Volga must pass, are 
of such dimensions as to make it necessary to divide 
both the ice breaker and the ferry steamer—the for- 
mer into two and the latter into four parts. This has 
been arranged on Swan’s patent system, which allows 
the division and subsequent reunion to be effected 
while the vessel is afloat. The principal dimensions 
of the ferry steamer are: Length, 252 ft.: breadth, 
55 ft. 6 in. ; depth, 14 ft. 6 in. 

Four lines of rails are laid which converge at the 
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fore end into two, and sufficient space is provided on 
the rails for twenty-four trucks. The difficulty pre- 
sented by the enormous difference in the river level 
has been overcome by an arrangement of hoists, actu- 
ated by hydraulic cylinders. This structure is placed 
at the bow of the vessel, and is so designed that two 
trucks can be lifted at once. The cradles, two in num- 
ber, are flush with the deck when in the lowest posi- 
tion, the trucks are hauled onto them by means of an 
— capstan, and can be lifted to a height of 
ft. 

The landing stages on both sides of the river are of 
wood and have lines of rails at two stages, so that 
with the range of 25 ft. given by the hoist, the diffi- 
culty of the 45 ft. change of level is entirely overcome. 

The pressure for the hoists is supplied by two hori- 
zontal compound direct-acting puwps, situated in the 
engine room, and connected by an arrangement of 
piping to the lifting cylinders. The pipes and connec- 
tions, which are all designed for a working pressure 
of 750 Ib., are coupled direct to the lifting cylinders 
without the interposition of accumulators, and are so 
arranged that either pump can be connected to either 
or both of the lifts. Special means have been employ- 
ed io guard against the possibility of the water iu the 

ipes and cylinders becoming frozen in the extremely 
ow temperature experienced on the Volga in winter. 






STEAMER—VIEW FROM THE 
STERN. 


VOLGA FERRY 


The deck of the ferry steamer is, of course, flush, and 
as all the deck space is required for the accommoda- 
tion of the railway trucks, the cabins for the captain, 
officers and engineers have been placed forward under 
the deck, all the rest of the space, with the exception 
of two holds, being taken up by the propelling and 
lifting machinery. 

Advantage has been taken of the framing of the hy- 
draulic hoists to make a large navigating bridge, with 
wheelhouse and all the usual appliances, and to afford 
support to the search light. A gangway above the level 
of the tops of the carriages, besides providing a con- 
venient passage for the officers from one end of the 
ship to the other when all the rolling stock is on board, 
enables them to direct the operations of embarking 
and disembarking. The propelling machinery, which 
is of the inclined twin-screw compound surface-con- 
densing type, has been skillfully arranged in the 
rather small space allotted for its accommodation. 
The clear beight is very small, which rendered in- 
clined engines and boilers of the straight through, or 
“navy type,” a necessity. All the necessary arrange- 
ments are wade for burning liquid fuel, and the burn- 
ers present one or two features of great interest. The 
propellers are of bronze and are made of extraordi- 
narily heavy scantlings, so as to enable them to resist 
the blows they will encounter in their service among 
loose ice, some of which will be of great thickness, 
The way through the ice will be cut, as already de- 


scribed, by the steam ice breaker, so that the ferry, 
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steamer will not, asa rule, be called upon to do any 
actual ice breaking. The strength of her hull is, how- 
ever, proportioned to resist great shocks, and the bow 





|is amply strong enough to break ice to a certain ex- 


tent, although the form of the boat has been evolved 
to meet a set of circumstances of which ice breaking 
does not form the most important item. 

The division of the ferry steamer into four parts has 
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of over $500,000, and pearls in proportion. The indys. 
try is carried ofi*systematically, and large suis of 
money are spent on the pearling fleet and in Keeping 
up the shore stations. It is estimated that over 1,099 
men are employed in the trade. The shell is collecteg 
by divers working from luggers of about 15 tons, and 
with the use of Heinke’s well known diving apparatus 
they are able to collect shell at a depth of 120 feet, 





















































1. A receiving schooner with a cargo of shell. 
2. Loading a schooner at the jetty with 
stores. 3. Weighing and packing the 
shell. 4. The house and office of the 
Eastern Extension Telegraph Company, 
at Broome. 5. A view of the coast from 
Broome. 


THE MOTHER OF PEARL 
INDUSTRY. 














been carefully thought out, with the result that each 
quarter is a water-tight hull, bounded by the half 
length of the shell on one side and one end, and by 
longitudinal and transverse watertight bulkheads on 
the other, and is so arranged that the four portions 
ean be separated and connected while the vessel is 
afloat. The trim of these quarters was a somewhat 
delicate matter to arrange, and one to which the dis- 
tribution of the weights does not easily lend itself. It 
was found necessary to make pontoons, which will be 
attached to each quarter of the ferry steamer, and by 
this means the required trim and draught will be at- 
tained, when the division of the hull into four parts 
has been effected. 

We are indebted to the Engineer, London, for our 
illustrations and the foregoing particulars, 


THE MOTHER 


OF PEARL INDUSTRY. 





One of the not least important industries in the 
golden colony of West Australia is the pear! shell 
fishery, which produces every year shell to the value 


These pearling grounds extend several hundred miles 
along the West Australian coast, but the center of the 
industry is at Broome, where the illustrations were 
taken. 

Some interesting experiments have been made in the 
bays along the coast. A pearl shell nursery was 
formed under the direction of Mr. Savile Kent, the 
well known expert on all fishery questions. The cul- 
tivation and breeding of the mother of pearl oyster, 
which forms the chief article of the industry, is now 
being artificially tried, but at present it is too early to 
say what success the venture will result in. The illus- 
trations include two sketches of fishing luggers. One 
is loaded with shell which was taken from the 
‘*grounds” on the previous day, and the other is be- 
ing loaded alongside the jetty at Broome with all the 
tackle and appliances necessary for an expedition. 
Nearly all the produce of this industry comes to Eng- 
land. Before shipment the shell is taken to one of 
the shore stations, weighed, packed, and then put on 
board one of the vessels employed in bringing to this 





country the many and valuable products of West 
Australia.—Daily Graphic. 





























RAILWAY FERRY STEAMER FOR THE VOLGA. 
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SAND BLAST APPARATUS FOR ENGRAVING 
GLASS GLOBES. 


Tue principle of engraving glass by sand blast is 
well known and we shall not revert to it, but shall de- 
seribe to our readers the arrangement of an apparatus 
that permits of engraving spherical glass globes, 

In this apparatus, the globes to be engraved are 

laced in the receptacle, A, which is closed by a hinged 
ys The sand is placed in the reservoir, D, and is 


ver. - 
mone into the chamber, A, not by air, but b a jet of 
steam that enters through the tube, C. e sand, 


after producing its effect, runs through a tube into 
the receptacle, F, as does also a portion of the con- 
The excess of steam esca 

The mixture of sand anc 


s through 


densed steam. 
water con- 


the conduit, B. 





SAND BLAST APPARATUS FOR ENGRAVING 
GLASS GLOBES. 


large number of varieties of cocoons that differ some- 
what from each other in color, aspect, dimensions, and 
in the fineness of the silk. The principal are: the da- 
bah cocoons, which are very large and of a dark gray, 
with silk of close and strong texture, that may be 


easily reeled; the monga cocoons, which are hard, 


light gray and smaller than the preceding, but richer 


in silk; the bogie or bogai cocoons, of medium size, 


pale gray, and producing much silk, that can be 
easily reeled ; the laria or laringa cocoons, which are 
irregular, gray, poor in silk, and the product of un- 
healthy worms; and the jawie cocoons, which are 


light, poor in silk and not easily reeled. 
In the rearing of the tussah the breeder suspends, 


by a string, from 20 to 25 cocoons from a bow formed of 


a curved branch (Fig. 1, Nos. 2 and 3). The chrysa- 














Fie. 2—SHELTER AND COSTUME OF AN 
INDIAN BREEDER. 


urpose (Fig. 3) consists of an earthen furnace measur- 
ng 30 by 25 by 45 centimeters. Upon this is placed a 
jar, B, full of water, called 2 “kolsy.” Upon this is 
placed another jar, C, of the same form, called a 
‘harry,” and the bottom of which is provided with 
six one-centimeter apertures in which the cocoons are 

laced. Upon this “ae another jar, D, likewise 

lled with cocoons. inally upon top is an inverted 
empty jar, E, forming a cover. The jars are luted to 
each other by means of clay. The fire having been 
lighted, the water is raised to ebullition in the jar, 
B, and its steam ascends into C and D and kills the 
chrysalids. The cocoons are exposed to the sun upon 
mats in order to dry them. The above described ap- 
paratus consist of two, three or four jars filled with 
eocoons. The apparatus consisting of four jars are 
the most frequent. Each jar contains from 250 to 300 
cocoons, so that from 1,000 to 1,200 chrysalids are de- 
stroyed at a time. 

The cocoons are boiled in an earthen vessel heated 
upon a primitive furnace. This is half filled with 
water to which is added crude soda or banana ashes, 
so as to form a lye containing from 11 to 12 grammes 
of soda to the liter. The vessel is filled two-thirds 
full of cocoons, which are boiled for an hour or more, 
Before they get cold they are stirred about with the 








Fia 4.—BOILING THE COCOONS, 


bamboo cone shown in Fig. 4 in order to remove the 


tained in the receptacle, F, is taken up by the pump, | lids change into moths, which eseape by piercing the | floss. After this they are washed several times in a tub 


E, and emptied into the reservoir, D, in order to be 
utilized anew.—La Nature. 


THE TUSSAH SILK INDUSTRY. 


TussAH silk is a product that has come into fashion 
through a caprice of the feminine world. It is not | 
generally known how it is produced and manufactured. | 
It comes from India, where it has been employed | 
for’a long time. 
tussah, tusser, tusseh and tussore. 

Tussah silk is produced by a silkworm called by the | 
scientific name of Attacus mylitta, which inhabits all 
india except amigeatam, Cachemire and Bouthan. 
It lives upon the following trees: Terminatia tomen- 
tosa, Lagerstroemia Indica, Ficus religiosa, Zizyphus 
jujuba, etc. In a wild state this worm is annual, but 
when reared, that is to say, reduced to semi-domes- | 
ticity, it becomes bivoltin and trivoltin (gives two or | 
three broods a year). 

The tussah cocoon is large, well constructed and of 
close texture and is suspended by a fiber. It is reddish 
white and measures 50 millimeters in length by 30 in 
diameter. Its net weight, without chrysalis, is 120 
milligrammes. The silk constituting the cocoon is 
about 1.200 meters in length, but of this only 500 or 
$00 meters can be reeled. Its fineness is eighty-four | 
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Fic. 1.—THE TUSSAH SILK INDUSTRY. 


1. Tussah cocoon. 2. Cocoons suspended. 3. A recentl 
4. Section of a cocoon, showing the moth just 
Bamboo cage. 


woven cocoon. 
iy to emerge. 5. 


thousandths of a millimeter. 
throughout its entire extent. 

With cocoons measuring 36 by 23 millimeters it re- 
quires 500 cocoons to make one kilogramme. In one 
kilograimme of cocoons there are 400 grammes of silk 
and 600 of chrysalids. It requires from 12 to 15 kilo- 
kralmes of reeent cocoons to obtain one kilogramme 
of silk and from three to five kilogrammes of dry co- 
Coons to obtain the same quantity. ; 
nder the wame of tusser is comprised in India a 


It is very unequal 





cocoons (Fig. 1, No. 4) After coupling takes place, 
the males fly away and the females are put into an 
oval cage (Fig. 1, No. 5) called a moher, and which, at 
the end of the ninth day, issuspended from a tree that 
is to furnish food to the caterpillars, The caterpillars 
that are hatched from the egys deposited by the fe- 
males ascend to the top of the cage and gradually 
spread over the tree. 

lhe rearing now begins. The Indian inhabits a shelter 


It is called by the following names: | suck as is shown in Fig. 2, and which is formed of a| 


frame three meters in length by two in width covered 
with straw or herbs. This frame is portable, and 
when in use one of its sides rests upon the ground 
while another is supported by two stakes. The In- 
dian is armed with a stick in order to protect himself 
against snakes and wild beasts. He wears the ‘‘co- 
hotty,” a band of fabric five meters in length by 60 
centimeters in width. His legs and feet are naked. 
He wears a very large bamboo hat called a ‘** chapy.” 

The trees upon which the rearing is done must be 
free from brushwood beueath. The caterpillars as 
they increase in size rapidly devour the leaves. After 
a tree has been stripped of the latter the breeder puts 
the caterpillars in his hat and carries them to another 
tree, and soon. He keeps birds away from the cater- 
pillars with a weapon called a “ gouillail,” by means 





FOR 


Fie. 3—CHOULAH OR FURNACE 
KILLING THE CHRYSALIDs. 


of which he projects balls of terra cotta. He protects 
his caterpillars from the aggression of flies by means of 
glue inclosed in a tube of bamboo. Into this tube he 
inserts a rod provided with a tampon at the extremity, 
and then, placing it upon the fly or other insect, re- 
moves and crushes it. 

After gathering his cocoons the breeder sells them 
to silk agents named * paikars,” who dispose of them 
to the ‘‘ pattouah ” or Indian merchant. The chrysa- 
lids are killed by the latter, and not by the breeder. 
They have this work done by old men, out in the 


| coptaining cold water. 

The spinning is done by female operatives called 
“*katani” seated upon stools and having one leg 
| naked (Fig. 5). The operative puts the cocoons into a 
| vessel, A, and unwinds from four to six at a time, in 
| order to form a thread by twisting the fibers upon her 
knee. This thread she winds over a bamboo cone, C. 
| She frequently dips the hand with which she forms the 
| thread into a decoction of myrobolans contained in a 
| pot within her reach. One woman can unwind 480 co- 
coons @ day. 
| In order to render the tussah silk brilliant, it is puri- 
| fied by an operation that has received different names, 
and that consists in treating it in a boiling bath of 
ammoniacal soda. For 10 kilogrammes of silk, the 
bath consists of 200 liters of water and one kilogramme 
of the salt. After an ebullition of about an hour, the 
silk is rinsed in tepid water and immersed in a bath of 
hydrochloric acid (one liter of acid to 200 liters of 
water). Finally, another rinsing is effected in pure 
water. 

In order to thoroughiy bleach the silk, it is treated 
| with oxygenated water. The bleaching bath is 
| mounted with 20 liters of oxygenated water, 60 liters 
of warm water and one liter of silicate of soda to 10 
kilogrammes of silk. The bath should have a tem- 

rature of from 50° to 60°C. The silk is left in the 

ath for from 12 to 15 hours, the bath during this in- 
terval being heated two or three times. After this 
the silk is rinsed in pure water, boiled for a few 
minutes in a bath of soap, and finally rinsed in a bath 
slightly acidified with hydrochloric acid. For some 
time past the bleaching has been done with peroxide 
of sodium. For 10 kilogrammes of silk the bath in this 
case is monnted with 250 liters of water, nine kilo- 
| grammes of sulphate of magnesia, and from two to 
| three kilograwmes of peroxide of sodium. This latter 








Fie. 5.—SPINNING THE TUSSAH SILK, 


product should be added in zeverai portions in measure 
as the bleaching proceeds. After the last addition, 
the bath is heated to a temperature bordering upon 
that of ebullition. It takes two hours to. effect the 
bleaching. The dyeing of the tussah silk is done by 
the usual processes. 

For some years past, ‘“‘craped,” ‘ bouilloned,” etce., 
fabrics have been in fashion. In order to obtain such 
effects upon tussah silk, the latter is *‘ mercerized” 
with chloride of zine. Mercerizing consists in treating 
fabrics in baths of various substances that contract 
the fibers. The silk fabric is immersed for from half 





fields, and under rude sheds. The apparatus for the 


an hour to three hours in a bath of chloride of zine at 
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a concentration varying from 20° to 40° Baumé. It is 
afterward dried and then suspended in a stove heated 
to from 25° to 30° until the desired effect of craping is 
obtained. The silk is afterward washed in a bath of | 
carbonate of potash. According to the texture of the | 
fabric. which may contain wool or cotton, the effects | 
of crape as well as many other different effects may be} 
obtained. By printing a gummy reserve, containing | 
chalk, exhibiting varied designs, the parts that it | 
covers are not mercerized and form designs consisting 
of thickened or contracted spaces, producing the most 
diverse effects. In place of chloride of zine, a solution 
of oxide of nickel in ammonia is employed.—La Nature. ' 





ON THE ELECTROLYSIS OF GASES.* 


In the experiments described in this paper I have 
used the spectroscope to detect the decomposition of 
wases by the electric discharge and the movement of 
the ions in opposite directions along the discharge 
tube. 

The method consists in sending the electric discharge 
through a tube so arranged that the spectra close to 
the positive and negative electrodes can easily be com- 
pared. The presence or absence of certain ions at these 
electrodes can thus be ascertained. This method is 
eapable of much wider application than the one I pre- 
viously used in my experiments on the “ Electrolysis 
of Steam” (Proce. Roy. Soe., vol. lil, p. 90), the use of 
which is attended with very great difficulty for any 
substance other than steam. The earlier method 
has, however, the advantage of being a quantitative 
method—the present one is only qualitative. 

In my former experiment with steam, when I worked 
at atmospheric pressure and varied the length of the 
spark, | found that when the spark length exceeded 
a certain length, d,, there was an excess of hydrogen 
at the negative electrode and of oxygen at the posi- 
tive, equal inamount to the quantities of hydrogen 
and oxygen liberated from a water voltameter placed 
in series with the steam tube. When the sparks 
were shorter than a certain length, d,, the hydrogen 
appeared at the positive, the oxygen at the negative 
electrode, but the quantity of these guses was again 
equal to the quantities liberated in a water voltame- 
ter placed in series with the steam tube. 

hen the spark length was between d, and d,, the 
effects were irregular, and there seemed to be no 
connection between the amounts of guses liberated 
in the steam tubes and those liberated in the volt- 
ameter. 

In the following experiments in which the sparks 
were of constant length and the pressure was altered, 
corresponding effects were observed. Within certain 
limits of pressure definite and perfectly regular evi- 
dence of the separation of the ions of the gas sparked 
through was obtained: and the electrode at which 
a given ion appeared could be reversed by altering 
the pressure: there was. however, a range of pressures 
in which the separation of the ions was either not 
well warked or was irregular in character. 

I shall begin by describing a very simple method 
of showing the separation of the ions produced by 
the discharge of electricity through a compound gas 
such as hydrochloric acid gas, which is applicable 
when the discharges through the constituent gases 
of the compound are of distinet and different colors ; 
this is eminently the case with the hydrochloric acid 
gas, as the discharge through hydrogen in a _ capil- 
lary tube is red, through chlorine, green 

Take a capillary tube of very fine bore, the finer 
the better (the tube | used was thermometer tubing 
of the finest bore I could procure), and insert plati- | 
num wires for electrodes in two small bulbe blown 
on the ends of the tube; then fill the tube with HC! 
gas, allowing it to run through the tube for a con- 
siderable time, so as to get rid of any extraneous 
‘gas, and exhaust the tube so that the gas in it is at 
a very low pressure. 

Then when the discharge from a large induction 
coil passes through the tube, the following phenomena 
are observed. When first the discharge passes through 
the tube, the color is uniform throughout and of a 
greenish gray ; after the discharge has been passing 
for a little time the end of the tube next the cathode 
gets distinctly red, while that next the anode gets 
green ; this difference in the color at the ends of the 
tube goes on increasing until the tube presents a 
most striking appearance, the part near the cathode 
being bright red, while that near the anode is a 
bright green. The difference in color attains a maxi- 
mum value, and if the discharge is allowed to run 
for several hours the contrast between the two ends 
disappears to a very great extent; the discharge 
throughout the whole of the tube being pinkish and 
apparently passing mainly through hydrogen. This 
is doubtless due to the diffusion through the tube of 
the hydrogen which in the earlier stages of the dis- 
charge had accumulated about the cathode; one ad- 
vantage of using very narrow tubes is that with them 
this diffusion isslow. When the tube is in this condi- 
tion the color of the discharge sometimes changes sud- 
denly, and for a second or two is green instead of pink, 
showing that though in the main the discharge passes 
through hydrogen, it occasionally leaves the hydrogen 
and passes through the chlorine. This transference 
of the discharge from one coustituent to another of a 
mixture of gases is not infrequentiy observed when 
the gases are mixed in certain proportions. 

Some of these capillary tubes showed after the dis- 
charge had been passing through them for some time 
a peculiar patchy appearance, some portions of the 
tube being a much brighter red than heathen: while 
other portions were green. In some tubes this oc- 
curred to such an extent that the discharge showed an 
irregularly striated appearance. This effect is due, I 
believe, to gases or moisture condensed on the walls 
of the capillary tube, and in some cases to irregulari- 
ties in the chemical composition of the glass. I found 
that it did not oceur if the tube before being used was 
heated for some time along its whole length to as high 
a temperature asit would stand without collapsing ; 
this heating would tend to cleanse the walls of the 
tube. That differences in the quality of the gas also 
conspire to produce these patches is shown, I think, 
by the following phenomenon, A capillary tube of 
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fine bore containing mercury vapor and a little water 
vapor developed a well marked red patch ; the tube 
was then heated for some inches in the neighborhood 
of the patch. In general heating the tube makes the 
discharge yellow from the sodium vapor given off from 
the glass; in this case, however, the whole of the heated 
portion, with the exception of the patch, turned yel- 
low ; the patch itself withstood the heating and con- 
tinued to show the bright color characteristic of hy- 
drogen. 

Electrolytic Transport of one Gas Through Another. 
—A tube of the shape shown in Fig. 1 was made of the 


“ete 


finest bore thermometer tubing; the extremities, c and 
D, of the tube in which the electrodes were fused were 
bent down so as to be parallel to each other, and so 
near together that a slight motion of the tube suffices 
to bring either of the extremities in front of the slit of 
the spectroscope. The tube was mounted on a board 
moved by a lever; by moving this the observer at the 
spectroscope could readily bring the spectrum of either 
the positive or negative electrode into the field of view. 

A side tube, A B, was fused to the middle of the 
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main tube and was provided with two taps; in the! 


space bet ween these taps a small quantity of any gas 
which it was desired to introduce into the main tube 
could be imprisoned, and could, by - ae the tap, A, 
be introduced into the discharge tube. T 

ment consists in filling the main tube with a gas at a 
low pressure, observing the spectra at the two elec- 
trodes, then introducing by the side tube a very small 
quantity of gas into the main tube, and again observ- 
ing the spectra at the two electrodes. 

A tube was filled with hydrogen and showed no 
trace of the chlorine spectra; a very small quantity of 
chlorine was then let in through the side tube (in per- 
forming this experiment it is necessary to be careful 
that only a very small quantity of chlorine is intro- 
duced). After the discharge had been running 
through the tube for a short time, the chlorine spec- 
trum was found to be bright at the positive electrode, 
though no trace of it could be detected at the negative. 

When the discharge was kept on for some time, the 
chlorine spectrum, though still visible at the positive 
electrode, got fainter ; it did not appear at all at the 
negative. If a considerable quantity of chlorine was 
introduced through the side tube, the chlorine spec- 
trum was visible at both electrodes, though it was 
brighter at the positive than at thenegative. 

When the induction coil was reversed, so that what 
was before the positive electrode became the negative, 
the first effect observed was that the chlorine spectrum 
flashed out with great brilliancy at the old positive 
electrode, and was much brighter than at any pre- 
vious period. This, however, only lasted for a second 
or two; the chlorine spectrum rapidly faded away and 
for a time was not visible at either electrode. Soon, 
however, the chlorine spectrum appeared at the new 
positive electrode, ha ving thus been transferred from 
one end of the tube to the other. 

On again reversing the coil the same phenomenon 
was repeated. There is apparently no limit to the 
number of times this effect may be obtained; at any 
rate, [have driven the chlorine from one end of a 
tube to the other four teen times in succession by re- 
versing the coil. The chlorine is always driven to the 
positive electrode, sho wing that the chlorine ion car- 
ries a charge of negati ve electricity. The same effect 
was obtained when a little vapor of bromine was in- 
troduced into the tube instead of chlorine. When, 
however, the capillary tube was filled with chlorine 
instead of hydrogen, and a little vapor of bromine 
let into the tube, the bromine went to the negative 
electrode instead of to the positive, as it did when in- 
troduced into the hy drogen tube. 

These experiments suggest that the two gases in the 
tube combine, and that the compound gas so formed 
is split up into ions which travel along the tube; 
that bromine when in combination with hydrogen is 
the negative ion, and therefor e travels to the positive 
electrode ; when, however, it is in combination with 
chlorine, the bromine is the positive ion and travels to 
the negative electrode. 

Another experiment tried was to let a little vapor of 
sodium into the middle of a capillary tube filled with 
airat alow pressure. To prevent the sodium vapor 
condensing on the walls of the tube, the whole tube 
was placed on a sand bath and the temperature raised 
so high that no condensation took place. After the 
discharge had run through the tua for about two 


hours the sand was removed from the tube, and the | 


movement of the sodium vapor to the negative elec- 
trode was very apparent even without using a spectro- 
scope, as there was a great patch of yellow light near 
the negative electrode and none in any other part of 
the tube. 

Another experiment was to introduce a small quan- 
tity of hydrogen into a tube filled with air at a low pres- 
sure; the hydrogen made its way to the negative elec- 
trode. This experiment is a somewhat troublesome 
one, as it is exceedingly difficult to get these very fine 


capillary tubes so dry that the spectrum of the dis- | 


charge does not show the hydrogen lines even before 
the hydrogen is introduced into the middle of the 
tube; indeed, | never succeeded in getting rid of the 
hydrogen lines at the very lowest pressures, 


for a long time, however, I got the tube so dry that it 
did not show the hydrogen lines at a pressure quite 
low enough to allow the discharge te pass freely 
through it. 

When the tube was in this state ani hydrogen was 
let into the middle of the tube, the hydrogen spectrum 
appeared at the negative electrode, but not at the 
positive, 

The appearance of hydrogen at the negative elec- 
trode when mixed in the discharge tube with other 
gases has been described by Mr. Baly in a very inter- 


F.RS., ooton paper in the Philosophical Magazine, vol. xxxv, | fresh gas is contin 
. i 


he experi- | 


By heat- | 
ing the tube and allowing dry air to run through it | 


The preceding experiments su I think, that 
this separation of the gases, A and B by the discharge ig 
due to the decomposition by the discharge of a chienj- 
cal compound formed of A and B, in which the A at. 
oms have a charge of pe saapee om of one sign, the B at- 
oms a charge of electricity of the opposite sign ; ‘hese 
charged atoms under the influence of the electromo. 
tive force in the tube travel in opposite directions, 
Further, it follows from the experiment with the bro. 
mine vapor in an atmosphere of chlorine that the sign 
of the electrical charge on an atom of the same sub. 
stance is not invariable, but depends on the substance 
with which this atom is in combination. We shall 
find numerous other instances of this change in the 
sign of the charge on an atom in experiments described 
in a later part of this paper. 

Polarization of the Electrodes.—This in the electroly- 
sis of liquids is due to the accumulation at the electrodes 
of ions which have ceased to act as carriers of electri- 
city. We have, I think, distinct evidence of a similar 
accumulation in the electrolysis of gases. For, as has 
been already described, after the discharge has been 
running for some time in one direction, giving the 
spectrum of some gas at one of the terminals, the 
spectrum of the gas at that termina] is momenturily 
brightened to a very great extent by suddenly revers- 
ing the direction of the discharge. After the current 
has been flowing for some time in one direction 
through, say, Cl in an atmosphere of H, the spectrum 
of the chlorine, though still visible at the positive 
electrode, gets faint, the chlorine apparently to a great 
extent ceasing to carry the discharge ; when, however, 
the current is eect the atomsof chlorine can move 
freely, as they are not obstructed by the electrode, so 
that immediately after the reversal of the current 
there is probably more of the discharge carried by the 
chlorine than at any other time, and the chlorine 
spectrum is consequently brightest. 
| Discharge Through a Compound Gas —The separa- 
tion of the ions by the discharge cun be readily ob- 
served in a tube of the kind shown in Fig. 2 
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| It differs from an ordinary discharge tube merely 
in having a flat metal plate, A B, fastened across the 
tube. When the discharge passes through the tube, 
one side of the plate acts as a positive, the other as a 
negative electrode. The tube is mounted on a stand, 
which the observer at the spectroscope can move by 
means of a lever so as to bring one side orother of the 
plate opposite the slit of the spectroscope; a very slight 
movement of the lever is sufficient to do this, so that 
the spectra at the two sides of the plate can readily be 
compared. I found that the results were more satis- 
factory when the current was kept flowing through 
the tube in one direction and the tube moved so as to 
bring the spectra at the two electrodes into the field of 
view than when the tube was kept fixed in one position 
and the current reversed. The latter method, how- 
ever, suffices to show the separation of the ions in 
many cases, and it has the advantage of not requiring 
a plate across the tube; all that is necessary is to use 
for one of the terminals a disk whose plane is parallel 
to the slit of the spectroscope. 

| If the plate, A B,is thin, it is necessary to fuse it 
into the glass tube all the way round; otherwise, 
when the pressure is low, the discharge, instead of 
crossing the plate, goes through any little crevices 
there way be between the plate and the tube. The 
easiest way of making the tube is to use a plate 
about 05 em. thick, cut from an aluminum cylinder 
which tightly fits the tube; with a plate of this 
thickness the narrow spaces between the tube and 
the plate are so long that the discharge goes through 
the plate rather than through the crevices. 

The tube was filled with the gas to be observed and 
the spectra at the two sides of the plate compared. 
These spectra were in many cases fund to differ in 
a very rewarkable way; it was, however, only in ex- 
ceptional cases that a line which was bright at one 
side of the plate was absolutely invisible on the other. 

The method used was to take two sets of lines, say, 
A and B, as close together in the spectrum as possi- 
ble, and compare the brightness of these sets of lines 
on the two sides of the plate; if it was found that 
the A lines were brighter on the positive side of the 
plate than on the negative, while on the other hand 
the B lines were brighter on the negative side of 
the plate than on the positive, then it was inferred 
that electrolytic separation bad occurred, and that 
the substance giving the A lines was in excess on the 
positive side of the plate, that giving the B lines on 
the negative. It is not safe to draw any conclusions 
from the variations in intensity of one line or one 
group of lines on the two sides of the plate, as the to- 
tal quantity of light coming from the neighborhood of 
the cathode often differs considerably from that com- 
ing from the anow When, however, we get an iD- 
crease in the brilliancy of one set of lines accompanied 
by a diminution in the brightness of another set, when 
we move across the plate we eliminate this source of 
error, The differences in the spectra at the two sides 
of the plate are most easily observed at pressures 
where there is not any very great difference between 
| the luminosity of the cathode and the anode. As was 
mentioned at the beginning of the paper, there is 4 
range of pressure within which the effects are irregular, 
and no decided differences are observed between the 
spectra at the two sides of the plate. It is desirable in 
| these experiments to keep the tube op to the pipe a 
|long as the experiment lasts, for the discharge a! ways 
| decomposes the compound gas, and unless the pro. 
ducts of decomposition are continually pumped © 
and replaced by fresh supplies of the compound gas, 
| the spectra of the discharge keep changing. With 
organic compounds this is especially necessary, “Ss the 
character of the spectrum often changes entirely very 
shortly after the commencement of the discharge uv less 
ually introduced. 

(To be continued.) 
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4 SHORT LIST OF BOOKS ON CHEMISTRY. 





ject d annotated by HENRY CARRINGTON 
pouro®. ? nD. Author of * A Select Bibliography 
of Chemistry, 1492-1882. 


Fe 4 _~ Ley and additional works on a given | 


Not a ect Bibliography of Chemistry, | 
182. sm ineontan + ‘Miscellaneous Cullections, Wasn- 

rion, 1808, 1212 pp . 8¥o. | 
th tote ywing list the tities are grouped by topics, 





arranged alphabetically. The sign plus ( (+), folluwing a 
date, © ities current. 
Agricultural Chemistry. 


ssincauLT, J. B. Agronomie, chimie agri- 
— = physiologic. Paris. Troisiéme édition. 


1880 2 vols., 8vo. 


A standard treatise by a proneer in scientific agricul- 

ture. 

Jounsron, J. F. W Elements of Agricultural 
Chemistry and Geology. Thirteenth edition. 
Loudon 

A rema:kavly successtul work, honored by transiation 


into nea || the languages of Europe, 


sacusse, Ropert. Lebrbuch der Agrikultur- 


chemic. Leipzig. 

Srorer. FRANK H. Agriculture in some of its 
Relations with Chemistry. New York. 1887. 
2 vols. 

An important contribution to the science. 


winey. Harvey W. Principles and Practice of 
Agricultural Analysis. Easton. 18%. 2 vols. 


Embodies the most recent and the official methods of 
American analytical Chemists, 


Agricultural Chemistry. Serials, 
roceedings of the Annual Conventions of the 
. Association of Official Agricultural Chemists. 
Washington. 1884-95. + 
BIEDERMANN'S eats fir Agrikultur- 
Chemie. Leipzig. 1872-" 


Analytical Chemistry. 
ALLEN, ALFRED H. ged Organic An- 
alysis. London. 1889-42. 3 vols. 
Avery full and comprehensive treatise. 
Bi. ATR, A. The Chemical Analysis of Iron. 
a eEdciphie. Second edition. 1591. 
The author has had a large experience in the matter 
of which he writes, 
BouLey’s Handbuch der technisch. * cc 
Untersuchungen. Leipzig. 1888 
Classical, but not especially adapted ~ American 
work. 
Crookes, WILLIAM. Select Methods in Chemi- 
cal Analysis. Third edition. London. 1888. 


A convenient compilation, especially valuahie for in- 
dications of the rarer elements. 


Fresenius, ©. R. System (A) of Instruction in 
Qualitative [and Quantitative) Analysis. 2 
vols.,8vo. London and New York. 1881. 

Indispensable. German editions follow each other 

rapidiy. The latest is to be preferred. 


Pxescort, ALBERT B. Organic Analysis. New 
York. 1887. 


Original, excetient. 
SutTTon, Francis. Systematic (A) Handbook of 
ae Analysis. Sixth edition. London. 


Drawn lnsnety from Mohr’s “ Titrir-methode,” and 


there(ure goc 
WILL, Heryrica._ Tables for Qualitative Chem- 
io Analysis. Philadelphia. Second edition. 
74. 


Convenient for beginners, though cout old fash- 
toned. German editions are more recen 


Analytical Chemistry. Serials. 


Journal of Analytical Chemistry. Easton. 1887-"93 
In 1895 united with the Journal of the American Chem- 
lea! Suciety. 
Zeitschrift fir analytische Chemie. FRESENIUS. 
Wiesbaden. 1862-°%.+ 


The most important seria! on the subject. 


Revue de chimie cooly ues appliquée a l‘indus- 
trie. Paris. 1893-9: 


Assaying. 


MITCHELL, JOHN. Practical Assaying with co- 
ious Tables, edited by William Crookes. 
ndon. New edition. 1888. 


Ricketts, P. pg P. Notes on Assaying and As- 
ony Schemes. New York. Fourteenth edition, 


Tested by experience of many years and not found 
wanting. 


Biography. 

Dauton, JonN and the Rise of Modern Chem- 
istry. + H. BE. Roscoe. London and New 
York, 1 

Agreeably written by a master in the art, 


Fieurer, Lovurs. Vie des savants illustres. 
Paris, n. d. 5 vols. Portraits and illustra- 
tions. 

Popular, and more entertaining than accurate; no 

other work covers the ground. 


Hormann, A. W. von. Zur Erinnerung an 
vorangegangene Freunde. Braunschweig. 1889. 
8 vois., 8vo. 
Contains biographies of many modern chemists con- 
temporaries of the eminent German author. 


Lavorsier, A. L. Lawetsier 1743-1794 d’aprés 
8a correspondance. . . Par Ed. Grimaux. 
Paris. 1888, 

The best biography of the unfortunate Lavoisier. 


Liesia, J, von. An Autobiographical Sketch. 
In Chemical News. Vol. 63, p. 265 (June, _— 
ae in Popular Science Monthly. XL, 655 

A charming inside view of the early educational ex- 

beriences ot Liebig. 


SCHEELE, C. - Nachgelassene Briefe und Auf- 
——— Herausgegeben von A. E. Nor- 
denskjoi “Stockholm 1882, 

The best blegraghy of the eminent Swede. 

For sketches of Americans see under HIsToryY, 
Benjamin Silliman 

Also examine the Popular Science Monthiy gat the 
SCIENTIFIC AMERICAN for sketches and portraits. 


Blowpipe Analysis. 
ELDERHORST, WILLIAM. Manual of Blowpi 
Analyste, By H. B. Nason. Philadelphia. 
An elementary work for instruction. 


Plattner’s Manual of Quai ualitative and Quantita- 
~: Analysis with the Biowpipe. ted 


Trai 
ae B. Cornwall. Thirdedition. New York. 





| Dictionaries. 
ENCYCLOPEDIE cupungen. = at par E. Fremy. 
Paris. l0 vols. In progress. bout 6% parts. 
The most vol of ch ies. 


| HANDWOERTERBUCH (NEUES) DER CHEMIE. Ke- 
| digirt von von Febling und Car! Hell. Braun- 
schweig. 1871-"95. 
| A valuable work of reference. In progress. 
LADENBURG, Pe Peetwtrterbuch der Chemie. 
Breslau. 18&- 13 vols. 
Arrival to the preceding. Rich in references to lit- 
erature. 
Srorer, F.H. Dictionary of Solubilities. Cam- 
bridge. 1864. 
Searce; anew work by Arthur M. Comey is in type. 
Tuorps, T. E. hee (A) of Ages Chem- 
istry. Londo vols., roy. 8vo. 
Very valuable; modern and seneetnanll 
Warts’ Dictionary of Cooney New edition 


by Forster Moriey and M. M. Pattison Muir. 
London. 18M. 4 vols. 


Standard; the first edition is still very useful. 
WuRtTz, ADOLPHE. Dinstonagive < de chimie pure 
etappliquée. Paris. 1867-'70. 5 vols. 


Supplements in progress. Valuable for reference; 
has been translated into Italian, 


Dyestufts. 


Nuierzx1, R. Chemistry of the Organic Dye- 
—_. Translated from theGerman. London. 


Scuutz, Gustav. Chemie (Die) des Steinkoh- 
lentheers, mit besonderer Berticksichtigung 
der ktinstlicben organischen Farbstoffe. 
Braunschweig, Zweite Aufiage. 1886-'90. 2 vols. 

Exceilent and comprehensive. 


Dyeing. 


Crookes, WILLIAM. 
of Dyeing and Calico Printing. 
ndon. 1883. 


Practical (A) Handbook 
New edition. 


Dyeing. Serial. 
Deutsche Fiirber-Zeitung. Mtinchen. 


Food Chemistry. 
BATTERSHALL, J. P. Food Aduliteration and its 
ction. New York. 1887. 
Heipful to students. 
Bev, JAmes. Chemistry (The) of Food. 2 parts. 
London. 1881. 
BLyYTsa, ALEXANDER WYNTER. Foods, their 
ae and Analysis. Third edition. Lon- 
jon. 1888. 


This forms Vol. lof “A Manual of Practical Chem- 
istry.” See same author under Toxicology. 


1365-85. + 


Koenia, J. Chemie der menschlichen Nahrungs- 
und Genussmittel. Berlin. 1882-8. 2 vols. 


Full and accurate, und thoroughly scientific. 


See the Bulletins of the U.S. Department of Agri- 
culture. Division of Chemistry. Washington. 


Food Chemistry, Serial. 


Vierteljahresschrift tiber die Fortschritte auf 
dem Gebiete der Chemie der Nahrungs- und 
Genussmittel. Berlin. 1887-'95.+ 


Gas Chemistry. 


Bunsen, RoBer?. Gascmneesy. Translated by 
H. E. Roseoe, London. 
Although bearing so early a date, an important work 
for instruction. 
HeEMPEL, WALEED, Methods of Gas Analysis. 
Translated by L. M. Dennis. New York. 1892. 


Winker, Clemens. Handbook of Technical 
Gas Analysis. Translated from the Germun. 
London. 1 

A practical treatise. 


General Chemistry, 


Gmewin, Leopotp. Handbook of Chemistry. 
Translated by Henry Watts. London. 19 vois. 
1848-"72. 

A classical work of immense value, though now out of 

ate. 


GrRanam-Orto'’s Ausfiihriiches Lehrbuch der 
Chemie. 5 vols. in 9 parts. Braunschweig. 
1863-"78. 

Exhaustive, unfortunately discontinued in an incom- 

plete state. 


Jounston, J. F. W. Ghentery (The) of Com- 
mon Life. New York. 1880. 


For general readers, not specifically educated in 
chemistry, most useful and interesting. 


MENDELEEFF, Dmitri. The Principlesof Chem- 

istry. Translated from the Russian. London. 

The discoverer of the Periodic Law embodies in this 
work his advanced views. 


Ongwete. WILHELM, Outlines of General 


Chemistry. soantuated from the German. 
ndon. 

Remsen, Ira. Elements (The) of Chemistry. 
New York. 


( same.]} Inorganic Chemistry. New York. 
1895. 


Text books of value by an eminent teacher. 

Ramsay, WILLIAM. System (A) of Inorganic 
Chemistry. London. 1891. 

This “ reaily teaches chemistry.”"—Nature. 

RicatTer, Vicror von. Inorganic Chemistry. 

Translated from the German. Third edition. 
Philadelphia. 1887. 

Roscor, H. E, anp C. SCHORLEMMER. Treatise 
(A) on Chemistry. London and New York. 
1877-84. 8 vols. 

The fullest and best general treatise in the English 

language. 

SCHUTZENBERGER, PauL. Traité de chimie gén- 
érale. Paris. 1804. 7 vols. 

A compendious work in the graphic style of French 

writers. 

Wares, Beene. Manual of Chemistry. Lon- 
don. 1889. 2 vols. 

Lenaa oméue anneal this has passed through 
fourteen editions. Vol. 1, Inorganic; Vol. Il, Organic. 
General Chemistry. Serials. 

Annales de chimie et de physique. Paris. 1789- 

1895. + 

For more than a century this has been the principal 

chemica! serial of France 


Berichte der deutsch hemisch 
zu Berlin. Berlin. 1868-'95.+ 
Of prime importance for German researches. 


Bulletin de la Société chimique de Paris. Paris. 
1858-"95. + 


Geselischaft 





Contains memoirs presented at the Chemical Society 

of Paris and abstracts of foreign journal literature. 

Chemical Gazette. London. 1843-°59, and the 
Chemical News. London, 1360-'95.+ 


Jahresbericht tiber die Bectechetite der Chemie. 
Braunschweig. 1847-"92. 
Indisp le for ref 


a ftir praktische Chemie. Leipzig. 1798- 





its centenary. 


Journal of the Ageesteen Chemical Society. 
New York, 1876-95 
The official organ of 0 chemists. 


Journal of the Chemical Society [of London}. 
London. 1841-95. + 


As its name indicates, the official organ of British 
chemists. 


Liebig’s Annalen der Chemie. Leipzig. 1832— 
1895. + 
Most tmportant for reference. 


History. 


BERTHELOT MAntuaaas. Les Origines de |'al- 
chimie. Paris. } 
(The pogunel le névatution chimique. Lavoisier. 


Valuable, readable, original. 


BUCKLEY, ARABELLA B.A short History of 
Natural Science. New York. 18%. 12mo. 
lntended for young readers, but a good review of the 
progress of science in all ages, including physics and 

chemistry. 


Fiacrer, Lours G. L'Alchimie et les alchim- 

istes. Paris. 1860. 12mo. 

Entertaining aod popular; drawn chiefly from German 
sources. 

HOFER, FERDINAND. Histoire de la Chimie. 

Paris. 1866-69. 2 vols., 8vo. 

Long a standard French history, but now rendered in 
part obsolete by Bertheiot’s studies on the earliest al- 
chemical M88. 

Kopp, HerMANN. Geschichte der 

unschweig. 1543-47. 4 vols. 

Classical, rare; a new edition 1s needed. 


Ligeia, Jostvs VON. Familiar Letters on Chem- 
istry. London. 1851. 
Although bearing so early a date, well worth perusal. 
The edition of 1851 is the best in English. Has been 
published in ten languages. 


Chemie. 


Meyer, Ernst von. History of Ping =| from 
earliest times to the present day. Translated 
from the German. London New York. 
1991. Second edition. 18%. 

Standard; the best all around history of chemistry. 


This important German organ will soon commemorate | 


Pharmaceutical Chemistry, 


ATTFIELD, Joun. Chemistry, general, medical 
and pharmaceutical, Fourteenth edition. 
London, 1898. 

The number of the editions attests its wide popularity. 


FLUECKIGER, FRIEDRICH AUGUST. Pharmaceu- 
tische Chemie. Berlin. 1887. 2 vols. 
A standard work by a learned writer and teacher. 


Pharmaceutical Chemistry, Serials, 
Dru ‘s Circular and Chemical Gazette. New 
Yor ~O5. + 
The oldest American journal of pharmacy, still cur- 
rent. 


Jabresbericht der Pharmacie. 1841-95. + 
Journal de pharmacie et de chimie, Paris. 
1809-95, + 


Physical Chemistry. 
CLARKE, F. W Constants (The) of Nature. 
fease Gravities, Boiling Points, etc.; Specific 
eats, etc.; Smithsonian Miscellaneous Col- 
lections. Washington. 1873~-'88. 
Valuabie tables four reference. 


ey H. E. Spectrum Analysis. London, 


Classical. 

Voor,, H.W. Practische Spectralanalyse ir- 
discher Stoffe. Berlin. 1889. 

A helpful book for seif instruction or for teaching. 


See Graham-Otto's Angeeeetichee Lehrbuch. Vol. I, 
papeaansass Lehren. Parts 1 and 2, Braunschweig. 


Physical Chemistry. Serial. 
Annalen der Physik und Chemie. 
dorff’s Annalen.}] Leipzig. 1790-1895. 
Ly most important chemico-physical eet oft Ger- 
many 
Zeitschrift fiir phys ——— yo Chemie. Ostwald 
und Van't Hoff. waund Leipzig. 1887-"95. + 


[ [Pogmen- 


Physiological Chemistry. 
Hoppe-Sey er, Fevix. Handbuch der physio- 
logisch- und pathologisch-chemischen Analyse, 
ftir Aerzte dey Studirende. Berlin. 1883. 
Also in French. Paris. 1877. 


Handbuch der Faveoleate. Von L. Hermann. 
Leipzig. 1879-"82. 





Napter, JAmes. Manufacturing Arts i 
cient Times, with special reference to "ible 
History. Paisley. 1879. 8vo. 
Interesting to students of the origin of things, and to 
readers of the Holy Bible. 


RopwEeE ut, GeorGe F. The Birth of Chemistry. 
London. 1874. Illustrated. 


A popular little essay on the earliest period of chem- 
istry. 


A Pp ve ref: book. 


Physiological Chemistry. Serial. 
Zeitschrift fiir physiologische Chemie. Hoppe- 
Seyler. Strassburg. 1577-'05.+ 
Technical Chemistry. 


Bo.u.ey’'s Handbuch der chemischen Technolo- 
gie. Braunschweig. 1962-95. §& vols. and 49 
parts. Neue Folge. 





SILLIMAN, BENJAMIN. American Contri i 
to Chemistry. In American Chenin 1874. 
4to. 
The best essay on the development of chemistry in 
America 
Venema Frank P. Short (A) History of 
Chemistry. Boston. 1894. 
A good, brief review suited to the class room. 


Laboratory Practice. 


JaACKson, CHARL L. Lan gy npest. 
ments in Chemistry. Cambridge. 

NicHo.s, WILLIAM R. AND L. M. Norton. Lab- 
oratory Experiments in a Chemistry. 
Revised edition. Boston. 1891. 

Well conceived and useful in tee HS 


VALENTIN, W.G. Laboratory (A) Textbook of 
Practical Chemistry. London. 1871. 


Legal Chemistry. 
Raamnaan, E. Traité de chimie légale. Paris, 
184. 


Naquet, ALFRED. Legal chemistry. Trans- 
lated from the French. New York. 1884. 
Clearly written by an able hand. 


SonnenscaHetn, F. L. Handbuch der gericht- 
lichen Chemie. Berlin. 1881. 


See also Toxicology. 


Medical Chemistry. 
Lupwia, Ernst. Medicinische Chemie. Wien. 
1885, 


Wirrnaus, R. A. Medical (The) Students’ Man- 
ual of Chemistry. New York. 1890. 
Most admirable; adapted to general students as weil 
us medical students. 


Medical Chemistry. Serial. 


Journal de chimie mbtieale de AF . eee de 
toxicol poets. Paris. 1825- 

Continu 

Répertoire de. pharmacie et journal de chimie 
médicale. Paris. 1877-"95. + 


Metallurgy. 

Austex, Wriuiam C. Roserts. Introduction 
to the poe of pF waaay Third edition. 
London. 1894. 

Percy, Joun. Metallurgie (Die) Uebertragen 
von Knapp, Wedding und Rammeisberg. 
Braunschweig. 1962-858. 4 vols. and 2 Sup- 
plement vols. 


A comprehensive work. The German edition is fuller 
and more recent than the original. 


Metallurgy. Serial. 


Revue universelle des mines, de la métallurgie, 
{ete.] Paris. 1857-'05.+ 


Organic Chemistry. 


Berstrers, F. Handbuch der or isch 
Chemie. Dritte Aufiage. In progress. 
A monument of industry; the most exhaustive work 
on the subject in print. 


Remsen, Ira. Introduction to the Study of the 
Compounds of Carbon. Boston. 1895. 
The best textbook for instruction in organic chemistry 
ever published 
Ricater, Vicror von. Chemistry of the Car- 
bon Compounds. Transiated from the Ger- 
man. Philadeiphia. 1891. 
Compare under GENERAL CHEMISTRY, same author. 


See also under GENERAL CHEMISTRY, the volumes on 
Organic Chemistry. 





Organic Chemistry. Serial. 
es rm der organischen Chemie, Leipzig. 
7 


Vv and prepared by specialists ‘of eminence. 


Grrarprn, J. P, L. Legons de Chimie éiémen- 
poy sepiaese aux arts industriels. Paris. 

LunGe, GeorG. Theoretical (A) and Practical 
Treatise on the Manufacture of Sulphuric Acid 
—- ee London. 1879-8). 3 vols. Illus- 
rated. 


Eminently practical, by an authority in technical 
chemistry. 


Orro-Brenpaum’'s Lehrbuch der rationellen 
Praxis der landwirthschaftlichen Gewerbe. 
Braunschweig. 14 vols. 1875-"87. Illustrated. 

Ab extended series of independent treatises. Indexed. 


SapTLER, SAMUEL P. Handbook (A) of Indus- 
trial Organic Chemistry. Philadelphia. 1896. 
Has been honored by tr lation into G ® 





WAGNER. RUDOLF von. Handbook (A) of Chem- 
ical Technology. from the Ger- 
man. London. 189. 

A standard work. 


Technical Chemistry. Serials, 
Jahresbericht tiber die Fortschritte der chem- 
ischen Technologie. J. K. Wagner. Leipzig. 
1855-"05. + 
Invaluable{for reference. 


Jabres-Rundschau itiber die chemische Indus- 
trie. Wien, Leipzig. 1804-05. + 

Journal of the Society of Chemical Industry, 
London and Manchester. 1882-'95. + 


Polytechnisches Journal. Dingler. Stuttgart. 
1820-'95. + 


A veteran among journals of its class. 


Theoretical Chemistry, 

Cooke, Jostan P. New Chemistry (The). New 
York. 1584.. 

In popular lecture style; has had great success. 


Cooks, JOSIAH P. Tuinetgne of Chemical Phil- 
osophy. Boston. 
A useful textbook, 


Merer, LorHar. Modern Theories of Chem- 
sey Transiated from the German. London. 


A valuable presentation of the subject by a master 
mind. 


Morr, M. M. Pattison (A) on the 
Priveipies of ‘Chemisty. Gambenige 1384. 
An P 





Remsen, Ira. Principles of Theoretical Chem- 
istry. Philadelphia. 1903. 

WrecHMANN, F.G. Lecture Notes on Theoreti- 
cal Chemistry. New York. 1898, 

A useful elementary text book. 


Wye, Spence. The Atomic Theory. Lon- 

don. 

(The same.] Histoire des doctrines chimiques 
se Lavoisier jusqu’a nos jours. Paris. 
1 


Valuable; much criticised for its opening sentence: 
* La chimie est une science francaise.” 


Toxicology. 


BiytTsH, ALEX. W. Poisons, their Effects and 
Detection. London. 1884. 
This forms Vol. IlLof “ A Manual of Practical Chem- 
istry.” See same author under Foop CHEMISTRY. 


DRaGENDORFF, GEorRG. Gerichtlich-chemische 
(Die) Ermittelung von Giften in Nabrungs- 
mittelp. Gdttingen. 4th edition. 1895. 

mA rench version by Gautier: Manuel de Toxicologie. 
‘aris. 


WorMLeY, THEODORE G. Micro-chemistry of 
Poisons. Philadelphia. 188. Illustrated, 











At important work 
reteresn ork for advanced students and for 


These two series form together an important English 
source of information. 





A recent claimant for honors, 





Valuable, and well illustrated. 
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TROUT FARMS IN BOHEMIA.* toward the lower end, where they can be more easily 

ae: handled. The next object is to keep out the natural 

THE growth of the po julation in the Eastern, Mid- enemies of siwnall fish, such as pickerel and larger fish 
dle and Centra! States of the American Union, togetb-| of the same species. 

er with the decline of profits in the larger forms of} Figs, 2and 3 show, in front view and a profile, the 

agriculture there, has already turned the attention of | kind of sluices recommended, over which the water 

farmers and landowners to sources of support very | falls, thereby adding to the aeration of the water and 

different from those by which the old population | giving fish the bubbly live water they like, and 


| grassed over, or, if that is not practicable, set with 
stones, so that the water falls from stone to stone. To 
lay the brook’s bed dry, it is only necessary, beginning 
down stream, to close off the side ponds with solid 
board dams (Fig. 5), two or more to each canal, 
according to the pitch of the canal, thas closing e1- 
trance and exit, gradually working up stream til! all 
are cut off. Then the main sluice or water gate shown 





lived, but fish as a marketable farm product is still 
neglected. 


States Fish Commission, nor to efforts on the part of 
States to stock their own rivers, lakes, and ponds, I 
speak more particularly of the brooks, watercourses, 
and chains of small clear water lakes in the United 
States now in private hands or the property of cities, 
towns, corporations, and clubs, which add nothing to 


ed, thus failing to furnish the local markets with fresh 
fish at reasonable rates 

I have the honor to send you herewith a series of 
illustrations of a practical plan for laying out a small 
fish farm, suited to smal 
capable of producing trout, salmon trout, landlocked 
salmon, grayling, and their several crosses and inter- 
breeds; also black bass and other fish that need clean, 
lively, and cool water in which to prosper. 

It is asystem proposed by Mr. Karl Wozelka, a prac- 


tical fish grower, living in Iglau, Bohemia. It has) 
just appeared in Nos. 28 and 31 of the Deutsche | 


brooks or streams and | 


| through which, by means of the oval hole, fish can 
—_ These sluices 
I need not refer to results obtained by the United | must be frequent in a brook with a sharp pitch; fewer 


jascend the stream when they wish. 


are needed ina yp flow. 
Fig. 4 is a so 


| the upper and lower waters of the trout farm. 


whic : Fig. 5 is a wooden dam brought into play when the 
the wealth of the country by being intelligently farm-| water is to be shut off entirely from a canal that feeds 


or empties a breeding pond. 


Fig. 6 shows the head of the farm from a bird’s eye 
|} View. On the right, two surface rakes to catch logs 
j}and branches; in the center, the arrangement for dis- 
tributing superfluous water right and left around the 
farm as soon as it tops the dams; to the left, the per- 
manent sluice gate, which coutrols the supply to the 
brook and surrounding ponds, and, just below it, the 
| upper wire grating that prevents the fish from escap- 


| ing up stream, 





Fie. 2—SLUICE WITH FISH RUNS (FRONT). 


fish. 


and breeding places for swarms of fresh water shrimps, 
the natural food of small game fish, 





Fie, 3—SLUICE WITH FISH RUNS (SIDE). 


For such a farm the California rainbow trout is par- 
ticularly recommended, owing to its rapid increase in 
size and weight. Crosses between brook trout and 
salmon trout and between salmon and trout should be 
tried. The best way to begin is to buy fertilized eggs 
and hatch them in boxes with falling water and sandy, 





Fie. 4.—PERMANENT FISH GRATING 


gravelly bottoms, where many nooks and crevices are 
arranged in which the fry can hide. After the fish 
grow large enough they get worms, grubs, and living 
insects. With abundant food, from twenty to thirty 
young growing fish can be allowed to the cubie yard 
of water. 

Natural feed can be arranged as follows : Colonies of 

















Fie. 1.—WOZELKA’S PLAN FOR FISH FARM. | 


Landwirthsehaftliche Presse, under dates of April 6 


and 17. To the illustrations | add a digest of the text} canals, and protected from extermination by clumps | - - ; - 
'and adopt measures to meet his own difficulties, which 


| 


— by the author. 
ig. 1 shows a trout farm adapted to a will stream 





Fie. 5—TEMPORARY WOODEN DAM. 


the fresh water shrimps can be reared in holes in the 


of fagots kept in place by stones (see Fig. 8). When 
this food is needed in quantity, these fagots can be 


id permanent grating of galvanized 
wire flush with the banks, to prevent the fish from 
escaping up or down stream. They are permanent at 


Fig. 7 shows two sections in profile with solid sluices 
down and the water remaining iu each collected 


toward the lower end for convenience of taking out the | 


Fig. 8 isa section of a canal, with bundles of fagots | 
resting in holes in its bed. These fagots form refuges | 


in Pig. 6 is gradually worked down until the water 
flows off right and left around the farm and rejoins the 
brook below. As the level sinks in the brook, the fish 
huddle toward the lower permanent grating, where 
ee be netted and placed in tanks, or killed and 
packed in ice. 

Owing to the cannibal instincts of game fish, it is ne- 
we tenes | to have the inhabitants of one part of the com- 
plex all of the same age, otherwise the little ones dis- 
appear. Of course, the water must be clean and 
bright; the springs that feed the brook should be un- 
der the control of the farmer. When fish are present 
in great numbers, they naturally require more food 
than the brook itself affords, while abundance of food 
brings them quickly to the right size for the market. 
One part of the farm may be adapted to raising other 
than game fish. It is possible to raise carp, for in- 
stance, on the same farm, assigning to that fish any 
low-lying muddy pond which might be too sluggish a 
place for trout. 

This system is applicable to land above mills which 
| owners possess or control for mill purposes; to parks 








| 
| 


Fie. 6—HEAD OF FARM, WATER GATE, 
GRATING, AND SIDE ESCAPES. 


and reservations near towns and cities; to lands owned 
or leased by fishing clubs or by corporations like that 
of Tuxedo Park, N. Y., where trout hatcheries and runs 
already exist. Many hilly districts, no longer valuable 
for their wood and never to be reclaimed for agricul- 
ture, might be made by this means a source of profit 
to their owners. The same may be said for many small 
lakes, now only used to produce ice, which are already 
owned and improved with buildings where guards 
could live, thus saving many large expenses at the 
}outset. It is nevertheless true that, when such a farm 
| is once under way, it can be carried on at a winimum 
| of cash outlay. 

Of course, no man who gave labor and money to the 











Fie. 7.—SECTIONS EMPTIED TO CLEAR OF 
FISH, REPAIR, ETC. 


founding of a fish farm would be likely tosuppose that 
such an establishment needs little care and wit to keep 
in condition and make profitable. Fish cannot be left 
to themselves; they must be guarded from poachers by 
night, two-legged and four-legged. In our land, wild 
and tame cats, mink, weasels, and musk rats, certain 
birds and snakes prey on fish. Even the twilight- 
loving Mephitis americana is said to like fish. The 
larve of certain insects devour the spawn, and the 
‘*boatman” beetle, which swims as swiftly as it flies, 
kills the newly hatched fry with its sharp beak. The 














'Fia. 8—CROSS SECTION, WITH NESTS FOR 


LIVING FISH FOOD. 


fish farmer must study the points of his own locality 


will vary greatly, according as his land lies near towns 


or ordinary brook. The middle line is the smoothed | hoisted up and shaken out on a piece of cloth; | or in woody regions—in places where wild creatures, or 
and straightened natural bed ; the two embracing side | the crustaceans are then fed tothe fish, Along the | men, are more to be feared. 


canals are artificial courses to carry off the water in| 
freshets; the ponds between these ‘‘escapes” and 
the brook itself are artificial breeding ponds, with 
sluices at their narrow parts to admit and drain off | 
water slowly from and again into the brook.’ Observe 
that there are sluice dams down the brook at intervals 
and that canals into and from the breeding ponds on | 
opposite sides of the brook never issue at the same | 
spot, in order to avoid tov great a rush of water. 

The first object to be sought is to control the water 
of the stream in such a way that freshets and droughts | 
will not materially change the levels in the various | 
sections of the system, in such way, moreover, that 
without affecting the rest of the system, the main bed 
itself, or any part of the system, may be laid dry when 
required, the fish taken out and repairs made to bot- 
toms, sides, sluices, and gratings, while the rest of the 
systew remains full of water. The bed of the stream 
itself, as well as the bottom of the artificial branches 
and the sloping sides of canals into the breeding 
ponds, should be made uniform, so that, as the water 
is gradually shut off from a given part, there will be 
no pockets of water left and the fish will assemble 





* From Consular Heports No. 180. 


ponds and canals growths of willow should be planted, 
partly to provide shade and partly to attract insects 
that lay their eggs in water and fall in themselves. 
Caterpillars, a 4 and other creatures that frequent 
willows are easily shaken into the water at night or in 
the early morning from the rows of young trees. 
Grasshoppers can be driven into the water by Leating 
the — at noon; the fish eat them greedily. Besides 
the wi 


the United States. 

In order to keep a single pond or a series of ponds 
apart for the use of certain fish, iron gratings like 
those that guard’the whole farm up stream and down 
stream (see Fig. 4) can be firmly planted where the 
water enters from the brook, and where it flows out 
again into the brook. Observe that these entrance 
and exit canals should be made of the same size, so 


lows, it is well to have floating boards to give | 
the necessary shade, especially in so sunny a land as| 





Fish grown for profit are also liable to sudden epi- 
demics, and will sometimes die in masses. hen this 
oceurs, the fish farmer generally lays ‘¢ to the malevo- 


| lence of some jealous neighbor, who has poisoned the 
|water. In fact. sometimes this may oecur; hence the 


wisdom of a night patrol, by whom marauders of all 
kinds can be checked. But very often the disaster !5 
entirely due to natural causes, the growth of some 
obscure plant, or the poisoning of the water from some 
unknown source. : 

In France and Germany, the crawfish is considered 
a great delicacy and is often carefully preserved aud 
sent tomarket. Since these lobster like inhabitants 
of fresh water streams are slow growers, they must be 
well grown before they can be introduced into ponds 
and streams where fish are of any size, otherwise they 
merely afford so mach extra food for the fish. They 


‘also devour fish spawn and fry. Doubtless the Euro- 


that the gratings, dams, and closing sluices may aiso| pean variety would flourish in most parts of the United 


be of one size, a spare one being always ready to re- 
place a broken or defective one, or to plant it 
where it will stop or regulate the water supply. To 
meow pe the side escapes during freshets from being 

red out by the rush of water, or when it is necessary 
to lay the brook itself dry, these canals should be 


| States where the winter is not too severe and the sui- 


mer not too hot. 

In conclusion, I weuld like the attention of land and 
water owners, of railway magnates and handlers of fish 
called to the fact that, in Germany, fish in large quan 
tities are brought from a distance alive in tanks by ra’. 
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The prices paid for live fish fully justify the expense. 
Ghould the farming of fish extend in some favored lo- 
calitv. it would pay railways to carry tanks or even 
Luild tank ears for the transportation of fish alive to 
tae great centers of population, the water being kept 
in condition by some simple wechanism which drives 
air through it constantly. Much higher prices will be 
id for fish arriving alive in our great city markets 
than for the freshest looking fish packed in ice. 
CHARLES De Kay, Consul General. 
Berlin, April 19, 1895. 


THE ZOO HERONRY. 


Ir may be news to some readers that a heronry is 
‘n in London, True, it allows not of its in- 
habitau's complete liberty, since even the Zoological 
Gardens .rants not its denizens perfect freedom. But 
this limitation admitted, you havea heronry wherein 
birds nest, rear their young, and have probably bet- 
ter times than they would have in the open. For it is 
ap ascertiined fact that birds live longer captive than 
free, Tho place contains the common British heron, 
whereof there are several specimens, the night heron, 
flamingos, ibises, oyster catchers, spoonbill, and 
numerous other waders. The big aviary boasts a 
small lake, rocks and trees. During the present year 
night herovs and ibises have been bred. To we it is 
ever one of the most attractive features of the gar- 
dens; and I am astonished people with parks neglect 
this example of keeping birds in a semi-wild state. 
Such a heronry would be an adjunct both beautiful 
and interesting to any grounds. For none can fail to 
obtain due value out of a collection of birds living 
happily together as in the Zoo. The keeper, Church, 
has been in the Gardeus close on forty years. Like 
most of his class, he undertook the work, without any 
previovs training; when a young man ,from the 
country, and he has remained at it ever since. He 
has a good many specimens under his care, because in 
addition to the two large aviaries he attends to the 
pelicans, storks, cranes and pigs. It is a pleasure to 
go through this portion of the menagerie with him, 
since you see how tame many of the birds are with 
him. Particularly is this the case with two of the 
hornbills: they are uncouth, unwieldy birds, and yet 
the keeper can do well-nigh anything with them. 
The dexterity of one in catching fruit thrown to it 
must be seen to be appreciated. The larger of the 
two is almost a nuisance, for when Chureh is cutting 
the food it persists in pulling his coat and making its 








to be seen 


having been fired at before its arrival. 





KEEPER WITH FAVORITE HORNBILL. 


Church has in his room a parrot given to him because 
of its savage disposition, and by patience and kind- 
ness he has tamed the bird so that he can hold it in 
his hand. I notice that a fine black cat invariably ap- 


birds, and Church always gives him a few morsels. 
Puss never attempts, so he told me, to get at any of 
the birds, though a stray cat that took to living in the 





presence felt in many ways. The Marabou storks are 
the only representatives of the large storks at present 








MARABOU STORKS. 


in the Zoo, as the last of the adjutants Marks painted 
had to be killed last year, after eighteen years in the 
Gardens, as one of its legs became diseased. I enjoy 
sitting in Church’s room, listening to his genial gossip 
about the men of note who have visited the Gardens, 
and about the various interesting specimens that have 
been in his charge from time to time. He showed me 
a large deformed feather, one of several he has picked 





up, shed by a pelican. In the quill were some hard 
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THE HERONRY, 
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Gardens some time back had to be destroyed on ac- 
count of a habit of pouncing on them, In the winter 





TARBIOU STORKS 


AND WHITE 


many of the birds have to be kept indoors, owing to 
their natural habitat being warmer; but it has been 
remarked that both birds and beasts which experience 
no cold in the wild state appear not merely to endure 
but to enjoy frosty weather in the 
that they have the power of adapting themselves to 


hew conditions—getting a plentiful and regular sup- | made known several astronomical precepte, Hohia- 


ply of food may compensate to some extent for other 
disabilities—and this is a hopeful fact for those who 
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pellets that rattled about, and at first he thought | contemplate ostrich rearing in this country. 
these were shot which had got there through the bird 
He asked 
Huxley last year what was the cause of this peculiar- 
itv, and was at once informed that what he fancied 
shots were pellets of congealed blood. This was prob- 
ably the last time the professor was in the Gardens, 


pears when the meat is brought for the flesh-eating | the Chinese adopted ihe division of the day into 





It is plain | most employed by the Chinese for their observations, 


| with clepsydras or water clocks. Certain authors carry 





I have 
endeavored in ny drawings to give some idea of the 
heronry and its inmates, in the hope of interesting the 
great world of London in what, as I have said, is to 
me one of the supreme attractions of the Zoo.—Fred 
Miller, in Black and White. 











































































THE TIME IN CHINA BY SUN, WATER 
AND FIRE. 4 


VARIOUS methods of measuring time were known to 
ancient Chinese civilization. Astronomy, which plays 
so preponderant a role in China, and according to 
which public or private acts are regulated, necessi- 
tated a search for instruments capable of measuring 
the procession of the stars with precision. 

It was necessarily the eternal natural means that 
were employed. The sun, water, and fire were their 
chronometric means from remote antiquity, and it was 
not until modern times, and accidentally, that they 
occupied themselves with mechanical clockwork. We 
propose to wake known the structure of the various 
instruments that they used and the part that these 
played in their customs. But before explaining how 
they measured time, we must tell how they divided it, 
As far back as the year 2337 B. C., the Chinese astron- 
omers were able to recognize the two equinoxes and 
the two solstices for the length of the days and nights, 
to divide the year into four seasons, and to fix its 
length at 365 days and 6 hours, which every four years 
had to comprise 366 entire days. They divided the 
| days into 12 nearly equal parts corresponding, conse- 
| quently, to two of our hours. Their hours were them- 
| selves divided into parts called ‘‘kés.” Each ké eom- 
| prised 100 minutes and each minute 100 seconds. The 

12 parts of the day were composed of six day and six 
|night hours. The six day hours were from the rising 
|to the setting of the sun and the six night hours from 

its setting to its rising. The civil day began at wid- 
| night and ended the next day at the same hour. 

he Chinese employed twelve characters, which were 

the signs of their zodiac, to mark the twelve months of 

| the year, the twelve days of their lunar division, and 

|the twelve hours of the day, This same division of 

the time was carried from China to Japan. In the 

seventeenth century, under the influence of the Jesuit 

nissionaries, and particularly thatof Father A. Schall, 








CHINESE CLEPSYDRA OF THE FOURTEENTH 
CENTURY AT CANTON. 


twenty-four hours, of the hour into sixty minutes and 
of the minute into sixty seconds. 
Of the horary instruments, the gncmon was the one 


In the 104 B. C., says Father Souciet, Sse-matsien 


hong, a Chinese savant, took upon himself the greater 
part of this work. An eight foot gromon was used for 
observing the seasons, and the lapse of time between 
the passage of a star through the meridian was marked 
by a water clock. 

In principle, the gnomon was a rod, a needle or any 
other vertical object that, through its shadow, showed 
the progression of the sun; and the clock or the sun 
dial properly laid out was made known to them only 
by the missionaries. The latter, it is true, found some 
very ancient ones, the use of which they could hardly 
understand, and in the account of the embassy of the 
Eastern Company of the United Provinces te the Em- 
pire of China, in 1665, we read : 

“There are some persons that dip into the manu- 
facture of solar clocks, but their success is so slight 
that it is pitiable.” 

The Chinese occupied themselves more particularly 


the invention of clepsydras back to Hoang-ti, who be- 
gan to reign in the year 2698 B.C. This was the em- 
peror who had twelve bells cast corresponding to the 
twelve moons, in order to indicate the seasons, the 
months, the days, and the hours. Others attribute 
this primitive clock to the reign of Yao, in the year 
2887 before our era. Father Gaubil, from whom we 
borrow the following data, says: 

“*In the Tchou-li, a book older than the Hans, who 
began their reign 202 years B. C.. and which treats 
of customs and ceremonies, it is said that great atten- 









tion was paid to marking the revolutions of Jupiter, 
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WEATHER FALLACIES.* 


| Ly the long and patient pursuit which the attain- 
ment of all accurate knowledge exacts from wan, it 
may sometimes be instructive to turn one’s gaze back- 
| ward and contemplate the errors which have been cor- 
| rected, the fallacies which have been demolished, and 
the superstitions which have been lived down; and 
this consideration has prompted me to take for the 
subject of this year’s address that wide range of bu- 
man opinions which may fitly be classed under the 
head of ** Weather Fallacies.” 

Nothing could have been more in accordance with 
the law of growth in other branches of knowledge than 
that meteorology should, in its earliest dawn, have 
been with difficulty able to emerge from the mists and 
darkness of guesses and surmises such as have sur- 
rounded the transfer of any truth from the barbaric to 
the philosophic stage. 

It is to the Greeks that we must look for the first 
real weather observations after the matter had passed | 
through what may be called the mere savage phase; 
and we find Hesiod, Theophrastus, and Aratus pre- | 
senting us with an early code of rules, which serve at 
least to show us bow little we have ourselves advanced 
in some matters since their time. 

One of our Fellows, Mr, J. G. Wood, has just given 
to the world an excellent and scholarly translation of the 
work of Theophrastus, which has not previously been 
putin an English garb, and Mr. Wood has done the 
whole country a great service in giving us this traasla- 
tion of the “* Winds and Weather Sigrs,” a book which 
contains a host of rules and observations about the 
weather, and which, as might be expected from the 
production of the favorite pupil of Plato and Aristotle, 
is singularly free from errors of the grosser and more 
superstitious kind, such as were plentifully produced 
in Western Europe many centuries later. 

But long before the time of Theophrastus, and prob- 
ably very soon after the invention of agriculture itself, 
there were weather gods and weather fallacies: for we 
find that Jupiter Tonans and Pluvius, the thunderer 
and the rain maker, were set by men on the highest 


and that it was ordered that night time should be di- 
vided into intervals, and that at the intervals marked 
there should be persons to make them known by strik- 
ing plates of wood, and that it should be water clocks 
that measured the time of such intervals.” 

The ancient interpreters speak of a large basin in 
which were seen divisions that indicated the hours or 
their divisions. Fires or lamps were kept burning all 
night in order that such divisions might be seen. | 
Above there was suspended a vessel from which water 
flowed into the basin, and it was known that in a cer- 
tain space of time the water would rise in the basin to 
a certain height. 

Under the dynasty of the Tcheous (from 1122 to 225 
years before our era) there was a functionary at the 
court named Sie-hou-che, whose special mission it was | 
to regulate the clepsydras. Duke Tcheou, youngest ’ 
brother of Vououang, first sovereign of the aforevaid 
family, and a sewi-historic individual, appears, accord- 
ingjto the Chinese, to have been the first to surround the 
instrument with warm water supplied by a furnace 

laced at the side in order to prevent it from freezing 
in winter. 

These clepsydras consisted of two copper basins 
laced one above the other. The clepsydras were per- 
ected in time and consisted of four vessels. The 

tubes through which the water made its exit were in 
the form of the jaws of dragons or other animals. 

Chinese authors of the sixth century speak of a 
clepsydra whose water flowed out gradually through 
the bill of a bird and fell into a receptacle placed 
upon a balance. One pound represented one ké. At 
about the same epoch mercury began to be used in- 
stead of water, and this rendered the use of warm water 
unnecessary in winter. It was toward the year 164 of 
our era that the Chinese constructed astronomical 
clepsydras composed of a sphere with the signs of the 
zodiac, ete. The Ewperor Hiouan-tsong, in the year 
721 B. C., called to him Y-hang, a bonze astronomer. 
History boasts of a brass instrument that he caused to 
be constructed and which gained for him the eulogium 
of the court. It was water that caused the motion of | 
ye ape pon pe ey = rotenone omen | pedestals, And centuries after this, Lucian tells us 
therein the relative length of the days and nights, the | be Pas wenger = eet Foret ctv = 
Hot the horizon, Two styles marked day aud night, | *Wocountrymen were at the same time oflering up con- 

Wie thaciath Gan amen tiie trary petitions, one that not a drop of rain might fall 
the kés and the hours. . be. | until he bad completed his harvest, while the other 








ké, a small wooden statuette was seen to appear quite  - : : 

unexpectedly. This statuette struck a drum and then | ~ wee ee poet el on = 
disappeared. When the style was upon the hour, an-| .ore to find that the ears of the image were deaf as the | 
other wooden statuette appeared in turn and struck a | .tone of which they were made, and that the wheels | 


bell, after which it retired. , . 
The Canton clepsydra, a photograph of which we — a not wander or turn baclt for 7 


owe to the kindness of Mr. Imbault Huard, a French |“ |), considering these early times, when the weather 
prema 8, renga My —_ egy ‘had to be studied from phe sky and sea, and from | 
<a ee ee | pte at pa band soap es |the behavior of the animals and plants, we must be 
pavtt rasges & 6 | ready to excuse men for doing that which is still too) 
running from the great southern gate of the city to | frequently a cause of error. viz.. foreteliing what they 
the palace of the treasurer of the province. Like the | jost wished for, and putting down as universal law that 
one that existed, and may sti!l exist, at the observa-| which was only a coincidence of totally independent 
tory of Pekin, it consists of four copper vessels wheuce levents. In considering weather fallacies it will be im- 
the water flows from one to the other through tubes | ,ossible to follow a chronological order; -o | shall treat 
arranged at their base. The vessel.that stands upon | then, or rather a small portion of them, under the 
the floor of the room has upon its wooden cover @ sort | heads of saints’ day fallacies, sun and moon fallacies, 
of bridge traversed by a rule mounted upon a float! and those concerning animals and plants, while I 
and upon which are indicated the figures of the hours. | gnally shall consider the almanac makers, weather 
pene on a nt ite casption in Rag Apt thease | prophets and impostors, who have from time to time 
ae These to 2 email brick stairway tet allows the | a world with materials for its credulity or 
attendant to reach it. The following are the dimen- | The first class of weather fallacies, which I shall 
sions of the vessels : searcely more than mention, are those which refer to 





Diameter, Height, the supposed connection between the weather of any 

i ~— “— . day in the week or vear and that of any other period, 
ihe ant Sl RIN = bes 21 and it may be as well to state at the outset that there 
OF echgen taaaaptanminansee = ° is no kind of foundation in fact for any of these so-| 
SEP eNO eee eee eee cee eeee teen eines 38 called rules. ‘They are for the most part born of the | 

Bi cecrccccccereciseee soereseccces 19 wish tosee certain kinds of weather at certain times of 


the year, and, like all these predictions, were faithfully 
remembered when they came true, and promptly for- 
gotten when they failed. One has often heard— | 


** Fine on Friday, fine on Sunday.” | 


Or that “ Friday is the best and worst day of the 
week,” and the superstition even extends to hours of 
the day, for we have— 


According to the Chinese Repository, the clepsydra 
is surmounted by an altar dedicated to Pan-Kou, the 
Chinese Adam, who, for some reason unknown, is re- 
garded as the tutelary god of it. At the right there is | 
another altar, that of the goddess Kouan-yn. 

At the beginning of every hour the guardian affixes 
to the outer side of the door a placard bearing the 
names of the hours in black Chinese characters upon 
a white ground. The guardian is obliged, besides, to 
strike upon a bell in the day time and upona gong at 
night all the hours found in the clepsydra room. This 


| 


‘**Rain at seven, fine at eleven,” 


which is only another way of saying that rain | 
guardian occupies his leisure hours in the manufacture | does not usually last four hours, and the 1ule gen- | 
of incense sticks upon which the hours are marked, | erally fails when applied to daily experience; but the 
and increases his swall salary by selling them to the host of proverbs connected with saints’ days are more | 
public and to warchers. | difficult to deal with, on account of the longer time | 
The vessels of the Canton clepsydra date back to| which elapses between the prophecy and its fulfillment 
the year 1316 of ourera. The Emperor Chim-li, who | or failure. Allor most of these proverbs concern the 
reigned from 1833 to 1867, had in his palace a large cab- | days of certain saints, though I think no one imagines 
inet surmounted by what was called the “ Niche of the | that this is anything more than a convenient method 
Three Sages.” In the center of this cabinet was/| of fixing the date, because our ancestors had againt for | 
laced the figure of a young girl who held the needle | every day, so that they naturally referred to the day | 
bat served to mark the bours of the day and night, | by bis name. 
as welj as the kés. When the needle was upon the| ‘There are forty weather saints, among the most) 
hour, a column of water escaped. On the two sides| prominent of whom is undoubtedly St. Swithin, whose | 
were also seen two angels, one of which held a bell in| day is July 15, and the superstition is thar if it should | 
the hand and the other a copper basin. When the| rain on that day, it willrain for forty daysafter. Now, | 
time of the night had arrived, these two figures beat! as Mr. Scott observes, this date is very near a well | 
the Chinese vigils conformably to the time marked by | known bad time in wet years, as the terms, long in use, 
the needle. Several statues representing lions and | of “St. Margaret’s flood” and “‘ Lammas flood” abund- 
eagles were in motion at the sides. To the east and | antly testify. The fact that some of these heavy rains 
west of the cabinet was seen the path of the moon and | began on July 15 has been enough material for the 
sun in the zodiac. adage monger, ard so we have another “universal” 
In front of the figure that represented the twelve | law laid down, a law which is, however, coustantl 
signs were six ancient immortals. At noon and at| broken, as every student of the weather very well 
midnight, these six statues walked in pairs, crossed | knows. The whole thing is a fallacy of the most val- 
what was called the “ Holy Bridge,” then entered the | ¢ar kind, and ought ily to be forgotten, together 
“Niche of the Three Sages,” and finally returned to | With all the adages which make the weatlier of any pe- 
their first station. The emperor had the credit of in- | Tiod depend on that of a distant day. 
venting this wonder of art. Turning in weariness from this class of superstitions, 
which may be said to beiong to the self-exploding 
order, we aré next met by an extensive array of author- 
ities who, under the ee shield of astronomy, 
profess to have framed infallible roles for the weather 
as judged from the ever varying relative positions of 
the sun, moon and planets. They attack us systemat- 
ically and persistently, appealing to analogy, to rea- 
son, and to common sense. But it is sometimes ne- 
ta Ruyal Meteoroiogical Society, Mr. 
(Repeloced from the Quarterly Journal of yn 


The Chinese, as may be seen, have, like other Orien- 
tals, constructed clepsydras with automatons, as, later 
on, clocks with weights or springs were coustructed in 
the west.—La Nature. 


MEDICAL AUTHORITIES assert that crying is the chief 
and best exercise for young children, and one hospital 
superintendent says that a healthy baby should c 
three or four times a day at least, and from ten to fif- 
teen minutes at a time. 








* An address delivered 
ard Inwards, president. 
ciety) 








| postications of the weather are so much 


| is that no corres 


cessary to be on our guard, even against common 
sense, in considering problems to whieh uncommon 
sense has for centuries been devoted without ayajj, 
The well known action of the sun and moon upon the 
ocean tides is generally the starting point of these 
theorists, and it is soon shown to common sense that 


| when the earth is nearer the sun, or the moon is carer 


to the earth (it being remembered that they muve in 
elliptic orbits), or when both sup and moon are, ag jt 
were, poltes together, as at new moon, there ouvht to 
be a tide of atinosphere caused by their influence sig. 
ilar to the tides of the ocean, which such agencies up. 
doubtedly produce. But we find that whatever go. 
called reason, analogy, and common sense may seem 
to dictate, the facts will not follow in the path marked 
out for them; and the atmospheric tides refuse to ebb 
and flow, except in a most infinitesimal degree. quite 
disproportioned to their supposed moving forces. ‘The 
theorists must try again, and they do so by pointing 
out that the moon and earth move in planes whieh 
are inclined to each other at an angle, and that at 
some times of the year the attraction of the sun and 
moon are acting in somewhat widely diverging lines, 
while at others they are pulling more nearly in the 
same plane. Here is, they say,a clear case. At tiines, 
when the angle is greatest. there should at any rate 
be worse weather caused by the conflicting torces, 
When the moon is said to be “on her back,” or, in 
other words, when the line of the shadow boundary of 
the half moon or crescent is much. inclined to the earth’s 
axis, then is the time, say they, for temwpests and com- 
motions to come. But again the spirits from the *‘ vasty 
deep” do not come when called, and we have to invent 
other causes for our earthly disturbances. 

It may be safely said that a new moon theory as to 
the weather comes out at least once a year, and it 
has been attempted to connect the honored name’ of 
Sir William Herschel with a table which professed to 
show the dependence of weather changes on those o 
the moon. 

By the kindness of Mr. Symons I am able to show you 
on the sereen a much magnified representation of this 
production, now very scarce, and which has the name 
of Herschel in large capitais, no doubt as a sort of 
ballast to give it weight and steadiness, though it 
does not definitely state that Herschel had anything 
to do with it. erschel’s own letter on the subject 
rans as follows: 

“Sir: lam glad of an opportunity to say that prog- 
above the 
knowledge of astronomers, that I have taken uncom- 
mon pains publicly to contradict reports of predictions 
that have been ascribed tome. You may, therefore, be 
assured that what vou have heard as my opinion about 
the frost is without the smallest foundation. If at any 
time Slough should be in your road, I shall be very 
giad to see you here, and remain, sir, your most obedt. 
servt., Wm. HERSCHEL, 

“Slough, near Windsor, February 6, 1814.” 

So that any Fellow of this Society who sees one of 
these diagrams in the future will know that it is a 
fraud. 

Of course it is in the power of every one to check the 
predictions which are so often issued with respect to 
the changes of the weather taking place at the 
change of the moon; but many eminent men have 
occupied themselves with the subject, and the result 
ndence between the two classes of 
phenomena has n established. 

Dr. Horsley examined the weather tables of 1774, as 


| published by the Royal Society, and out of forty-six 


changes of weatber in that year, only ten occurred on 
the days of lunar influence, only two of them ae 
the new moon, and none at all at the full. M. - 
guergues, of Viviers, found also as the result of twenty 
years’ observations, that the barometer readings taken 
when the moon was furthest from the earth aver 

755 millimeters, and when nearest, 754 millimeters, 
showing a difference of 1 millimeter or about 0°04 inch, 
and this in a direction against the theory, the press- 
ure being greater by that amount when the moon was 
farthest from the earth, 

Various other weather seers have pinned their faith 
on lunar cycles, and have predicted that weather 
changes would repeat themselves, as soon as the sun 
and moon got back into the same relative positions, 
which they do in nineteen years, with only an error of 
an hour and ahalf. Others, such as Mr. G. Mackenzie, 
advocated a cycle of fifty-four years, but it may be 
summarily stated that all the cyeles have broken 
down, and that, as far as we know, there is no deti- 
nite period after which the weather changes repeat 
themselves. 

Otner fallacies about the moon are numerous, such 
as that the full moon clears away the clouds; that you 
should only sow beans or cut down trees in the wane 
of the moon; that it is a bad sign if she changes ona 
Saturday or Sunday; that two full moons in a mouth 
will cause a flood; that to see the old moon in the 
arms of the new brings on rain, and many others, of 
which a catalogue alone would take up a good deal of 
space. M. Flammarion says that ‘the moon’s influence 
on the weather is negligible. The heat reaching 08 
from the moon wunliininly affect our temperature by 
twelve millionths of a degree; and the atmospberi¢ 
tides caused by the moon would only affect the baro- 
metric pressure a few hundredths of an inch, a quad- 
tity far less than the changes which ure always taking 
place from other causes.” On the whole we are dis- 

to agree with the rhyme which thus sums UP 
he subject : 


The moon and the weather 
May change together; 

Bat change of the moon 
Does not change the weather. 


Even the halo roand the moon has been discredited, 
for Mr, Lowe found that it was as often followed by 
fine weather as by rain, and Messrs. Marriott a0 
Abereromby found that the lanar halo immediately 

ed rain in thirty-four cases out of sixty-one. We 
always have a lingering hope that some future meteor: 
ologist will disentangle the overlapping influences, 40 
arrive some day at a definite proof that our s@ 
ellite after all has something to do with our weather. 

About the sun, also, there are many fallacies, & 
ever since the discovery that the spots which appear 0B 
his surface havea period of greatest and less frequency; 
there have been theorists in shoals who have sought 














ent 


3 to 
1 it 


i to 


you 
his 
me 

it 
ing 
ect 


Og- 
the 
ym 


out 
‘ny 
ery 
dt. 


of 
8a 


the 
t to 
the 
ave 


of 





OcroseR 19, 1895. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1033. 


16518 








— 
-”~7—-—7— 


to prove that this fact rules our weather. It has un- 
doubtedly been found that the frequency of san spots 
and the Variations of the magnetic needle are intimate- 
ly connected; and it is almost equally well established 
that the aurora appears and disappears in some sort of 
sympathy with the sun spot variations. Bat this, up 
to the present, is as far as we can get in this direction, 
for our weather seews to have no definite relation to 
changes. i 

Orne mee recent discoveries of prominences visible 
round the disk of the sun during an eclipse, and of the 
light clouds only seen in M. Deslandres’ spectro-pho- 
tographs, will no doubt call out new weather theories 
on the subject. And I must confess to a wish that 
those inysterious flame-like bodies rushing from the 
sun millions of miles into space will be found to have 
some ivfluence on the upper layers of our earth’s at- 
mosphere; but I also hope that we may besaved from a 
theory on the subject until more facts are before us. 

Coming down to earth again, we are met by along 
array of fallacies connected with the behavior of ani- 


mals and plants, and which have a supposed connec- 
tion with weather changes. Few of these are so well 
grounded that they may be considered as proved, and 


as nothing is sacred to a meteorologist, our veteran 
fellow, Mr. E. J. Lowe, F.R.8., has endeavored to put 
some of the rules from this source to the test of definite 
observation. He took a numberof well known signs said 
to indicate change, and carefully noted what happened 
after each sign, and although he does not say that all 
indications from animals, birds and plants are useless, 
vet certainly those he did investigate seemed utterly 
to break down, 

He took the well-known signs of -bats flying about 
in the evening, many toads appearing at sunset, Many 
spails.about, fish rising much in lake, bees busy, many 
locusts, cattle restiess, landrails claworous, flies and 
gnats troublesome, many insects, crows congregating 
and clamorous, spiderwebs thickly woven on the grass, 
spiders hanging on their webs in the evening, and 
ducks and geese naking more than usual noise. Mr 
Lowe found that in 361 observations of the above 
signs, thev were followed 213 times by fine and only 
148 times by wet weather ; so that even after the prog- 
nostications for rain, there was a greater preponder- 
ance of fine weather. He calleda day fine when no 
rain was measurable in the rain gage. Mr. we says 
that even swallows flying low cannot be depended on, 
as, especially at the close of summer and autamn, they 
almost invariably skim the surface of the ground, and 
Mr. Charles Waterton, the naturalist, decided, after 
careful observation, that the unusual clamor of rooks 
forms no trustworthy sign of rain. These must, there- 
fore, swell the list of fallacies, although there are many 
other rules which have not been so carefully exam- 
ined, but which may still betrue. My own impression 
isthat aithough it is painful to dismiss the animals 
from their ancient position as weather prophets, we 
may consider them as indicating what they feel, rather 
than as predicting what isto come, and that their 
actions before rain simply rise from the dampness, 
darkness or chilliness preceeding wet weather, and 
which render these creatures uneasy, but not more so 
than they affect man himself. The sheep turning its 
back to the wind (one of the best known signs of rain) 
is probably only that it may shelter its least protected 
part from the effects of the weather; and many of you 
must have observed sheep sheltering their heads from 
the heat by getting them into the shade of each other’s 
bodies in a similar way. 

As to cows scratching their ears, and goats uttering 
cries, and many other signs of bad weather, they are 
at least very doubtful; while the adage about the 
pig, which credits him with seeing the wind, carries 
with it its own condemnation. 

The medicinal leech is still left on the list of weather 
prophets, though he has no doubt had his powers ex- 
aggerated ; and two books have been written about | 
his behavior during changes of weather. One is by! 
Mrs. Woollams. who, during a long illness, watched a 
leech in a bottle, and carefully noted what it did; and 
the other is by a gentleman at Whitby, who came to 
the conclusion that the leeches could be made to give 
audible and usefal storm warnings. So he contrived 
the instrument of which I nowshow youa drawiug 
taken from his book. No one would imagine from its 
appearance what its use could be. It consisted of twelve 
glass bottles each containing a leech in water, and so 
arranged in a circle, in order, as the human inventor 
states, that the leeches may see each other and not 
endure the affliction of quite solitary confinement—this 
rather reminds us of Isaae Walton, who told his pupil 
to put the hook into the worm “tenderly, as if he 
loved it;” in each bottle was a metal tube of a par- 
ticular form, and which was made somewhat difficult 
for a leech to enter, but into which it would endeavor 
somehow to creep before a thunderstorm, according to 
its nature. In each tube wasa small piece of whalebone, 
to which a gilt chain was attached, and so arranged, on 
the mousetrap principle, that when the whalebone was 
moved the bell at the top of the apparatus was rung by 
means of thechain. There were twelve leeches, so that 
every chance was given that one at least would sound 
a storm signal. The author called this apparatus the 

empest Prognosticator,” a name which he preferred 

—and I think we shall agree with him—to that of at- 
mospheric electric telegraph conducted by animal in- 
stinct. He went on to state in his little book that he 
could, if required, make a small leech ring the great bell 
of St. Paulin London asa signal of an approaching 
storm. The book is written in all seriousness, and a 
number of letters are appended from gentlemen who 


the lower side: these will, if stack together, curl up or 
bend down in sympathy with the h © con- 
dition of the air. A slip of ordinary photographic 
paper will do the same, and will curl up at once when 
placed on the hand. 

The same slackness which moisture produces in 
plants applies in some d also to insects, some of 
which can only fly in senenia so that there is a chain 
of weather signs all following from alittle dampness in 
the air. The flowers close their petals and shut in 
their honey, the insects cannot fly so bigh, and the 
swallows seeking them skim the surface of the earth, 
and even then the threatened shower way not come. 

In 1892 attention was directed toa plant, the Abrus 
precatorius, a beautifal shrub of the mimosa kind, 
which has the property of being sensitive in a high 
degree, so that its pinnate leaflets go through many 
curious movements, and it was claimed that these 
forma guide of unerring certainty to foreshow the 
coming weather. Even earthquakes were said to be 

ie by this wonderful plant. If it closed its leaf- 
ets upward, after the manner ofa butterfly about to 
settle, fair weather was shown; when the leaflets re- 
mained flat, changeable and gloomy weather was indi- 
eated ; while thunder at various distances was to be 
foretold by the curling of the leaflets, and the nearer 
the thunder, the greater the curl, until when the points 
of the leaflets crossed, the thunderstorm was indicated 
as being overhead. 

Changes of wind, hurricanes and other phenomena 
were to be shown by the various curious and beauti- 
ful movements of the leaflets and stalks. These move- 
mnents ee took place, but when the plant 
was submitted tothe unprejudiced observation of Dr. 
F. W. Oliverand Mr. F. E. Weiss, at Kew Gardens, 
those gentlemen failed to find any connection bet ween 
these movements and the weather, and Dr. Oliver 
made a report on the matter, which hits the heart of 
the whole subject of plant movements, by ascribing 
them for the most part to the agency of light and 
moisture. 

Mr. Scott, of the Meteorological Office. gave the fin- 
ishing stroke to the theory by proving that the move- 
ments had no connection with either cyclones or with 
earthquakes, so that the sensitive plant may be con- 
sidered as out of the list of weather guides, in spite of 
having been made the subject of av English patent. 

It is a most common observation in the country that 
a large crop of hips, haws and holly berries indicates 
a severe winter to follow, and is generally pointed out 
that nature thus provides winter food for the birds. 
This, too, isa fallacy. 

Another weather fallacy, for which artists are re- 
sponsible, is that flashes of lightning take the form of 
long angular lines of a zigzag shape, and of which I 
show you an example, taken from a work on the sub- 
ject. This, when compared with the next view, which 
s a photograph taken direct from nature, shows that 
the artist had very little understood the true form of 
the lightning flash, which consists of numbers of short 
curves joining each other, something like the course 
of a river depicted on a map, or in some degree like 
the outline of a clamp of leafy trees seen against the 
sky. But, as far as 1 know, there,were only two art- 
ists whose acute vision saw lightning in anything like 
its true form. One was Turner, who long before the time 
of photograpby scratched his lightning flashes with 
a pen knife, making short curved dashes across the 
picture ; and the other was Nasmyth, the astronomer 
and engineer. who also saw the lightning in its true 
form, and duly noted the same, only to be confirmed 
years afterward, when it became easy to photograph 
the lightning flash itself. 

While on the subject of lightning, I may mention 
that it is recorded that in one case at least a rheu- 
matic map, who had been confined to bed six weeks, re- 
ceived a shock from a stroke of lightning, jumped 
from his bed and ran down stairs completely cured. 
This is related in the Gentleman’s Magazine for June, 
1820. 

It has been often stated that the noise of cannon will 
roduce rain, and it is not unusual in the Austrian 
yrol to hear the church bells ringing to avert thun- 
der. These are fallacies. The experimentsin America 
made recently to test whether rain could be produced 
by exploding a large quantity of gunpowder in the 
air resulted in nothing except noise and smoke, though 
the thing was well worth trying. 

Empedoclies of old is credited with the invention for 
chasing away the Etesian winds by placing bottles 
made of the skins of asses on the hills to receive them. 
Timeus relates this. After hearing this about Empe- 
docles, one is not surprised to learn that he thought 
there were two suns, that the moon was shaped like a 
dish, and that the sea was the sweat of the earth 
burnt by the sun. All this will be found in Stanley’s 
** Lives of the Philosophers.” 

Almost in our own time, too, a “ plavifuge, ” or ma- 
chine for blowing away rain, was proposed in Paris. 
This, too, was a fallacy. 

To give an account of all the various ceremonies 
in savage and civilized countries which have been re- 
sorted to for the petpere of changing the course of 
the weather, would here impossible; but such 
rites have a common origin and a common result. 
They begin ip error and end in failure. 

In India, the rain god is imagined to pour down 
showers through a sieve; in Peru there was supposed 
to be a celestial princess, who held a vase of rain, and 
when her brother struck the pitcher, men heard the 
shocks in thunder. In Polynesia rain comes from the 
angry stars stoning the sun; while in Burma it is 





certify that correct atmospheric indications were at 
various times given by the leeches, The name of the | 
inventor of this ingenious contrivance was Dr. Merry- ; 
weather—himself a learned leech. 

Plants have also their advocates as weather indi- 
cators ; and there is no doubt that in most cases the 
act insympathy with changes in the dampness, aise 
hess, or chilliness of the air, and as these conditions 
&enerally precede rain, one cannot term the indications 
altogether fallacious. The pimpernel and the mari- 
gold close their petals before rain, because the air is 
getting damper, while the poplar and maple show the 
Sader surface of their leaves for a similar reason. In- 

eed, an artificial leaf of paper may be made todo 


still the custom to haul down rain by pulling at a 
rope. New Caledonia has its regular rain making 
class of priests, and in Moffatt’s time the rain makers 
of South Africa were held in even higher estimation 
than the kings; and on the other siae of the world 
the Alaskan propitiates the spirit of the storm by leav- 
ing tobacco for him ina cave. In our own country. 
too, there have been weather witches of various 
grades, and one described in Drayton’s ‘‘Moon Calf”— 


‘Could sell winds to anyone that would 
Buy them for money, forcing them to hold 
What time she listed, tie them in a thread 
Which, ever as the seafarer undid 





© same thing, if constructed on the same principle 
as the naturalone. A hard thin paper to represent the 
apper side of the leaf and a thicker cnaleod | paper for 


They rose or scantled as his sails would drive 
To the sume port whereat he would arrive.” 


by the sale of winds. After being paid, they knitted 
three magical knots, and told the buyer that when he 
untied the first he would have a good gule; when the 
second, a strong wind ; and when the third, a severe 
tempest.* ; 

Sir Walter Scott also mentions that King Eric, also 
called “Windy Cap,” could change the direction of the 
wind by merely turning his cap round upon his head ; 
and old Scotch women are mentioned 0, for a con- 
sideration, would bring the wind from any desired 

uarter.{ The Mandan Indian rain maker had a rat- 
tle by the noise of which he called down rain from 
heaven by the simple process of mooning on long 
enough. Itis safe to say that these are all fallacies, 

From the rain makers we may now turn for a mo- 
ment tothe almanac makers, and any one who will 
look up an old almanac of the early part of the last 
century will find the greater part of it filled with la- 
cubrations on the influence of the stars and constella- 
tions; he will also find a column giving for every day 
the parts of the body which ere particularly under 
the celestial influences on the given dates, and when 
one sees for the first time this column reading bead, 
chest, legs, knees, feet, etce., one wonders what it can 
mean; but it was then so well understood as not even 
to reyuire explanation, and there was generally, too, a 
rude woodeut of a hideous human figure, tattooed 
with the various signs of the zodiac to show the same 
thing. The sort of knowledge that passed for meteor- 
ology in 1708 may be learned ‘from the following ex- 
tract from “ Meteorologiw,” by Mr. Cock, Philomathe- 
mat. 1703—a rare book in the possession of Mr. Sy- 
mons. 

* The twelve signs are divided ircto four sorts, for 
some be earthy, others watery, a third sort aery and 
the fourth sort is tiery.” 

The author then goes on to state that ‘Jupiter in 
the Skinker (whatever that may be) opposed by Sat- 
urn in the Lion did raise mighty Southwest winds, 

. . . Observe when a planet isin an earthy sign 
he was lately dried up by perambulating a fiery sign, 
and after that, immediately having made his progress 
in an earthy sign, is quite bound up from moisture.” 

It seems incredible that our ancestors, only a few 
generations buck, could have bought, paid for and be- 
lieved such stuff as this. The early almanacs boldly 
gave a prediction for the weather for every day in tbe 
year; but after a time confined themselves to a gen- 
eral statement of the weather, for instance * Part. 
tridge’s Almanac” for 1835 has the following poommeey 
for June: “Fertilizing showers attended with thun- 
der and lightning”—this does for the first ten days. 
‘** Pair and at times hot,” for the middle of the month, 
and ‘refreshing rain for the grass and corn” for any 
time between the 21st and the end of the month. 

Authors of weather almanacs had already begun to 
seek safety in vagueness. Some of these almanacs 
rose to a great popularity on the strength of one lucky 
guess; and I think it is told of this same Partridge’s 
almanac, or some other of the class, that it owed its 
reputation to a curious prophecy of extraordinary 
weather for July 31, when hail, rain, snow, thunder, 
ete., were eee indicated. Forgetting that the month 
had 31 days, the almanac maker had omitted to in- 
sert the weather prediction forthe last day, and a boy 
was sent from the printing office to kuow how the 
space was to be filled “. The weather prophet was 
too busy to attend to him, but at last ina passion, 
said: ‘ Put down hail, rain, snow, thunder, anything ;” 
and the boy taking it literally told the a 
who duly set into ty the extraordivary prediction, 
and which by a freak of nature came true, and made 
the fame and fortune of the almanac maker. This 
story if not true is at least ben trovato, and shows the 
force of the bard’s statement— 


** Our indiscretion sometimes serves us well 
When our deep plots do pall.” 


The British Almanac for 1831, published by the 

Useful Knowledge Suciety, had no weather predic- 
tions. 
Patrick Murphy published a popular weather 
almanac, and his fame is said to have commenced by 
a lucky hit in one of the earlier issues by which he in- 
dicated which would be the coldest day of the year. 
There is a copy of this almanac for 1838 in the library 
of the society, and some former owner has evidently 
taken the trouble to pencil in the actual weatber op- 
posite to,that predicted. There were according to this 
annotation, 89 incorrect forecasts, 91 doubtfal, and the 
rest correct. 

This Patrick Murphy was not a merecharlatan. He 
had a system, and though he differed from Sir Isaac 
Newton and the Royal Astronomical Society, he gave 
much study and research to the subject of meteorology 
—as shown by his various books. There was an Astro- 
Meteorological Society as late as 1861,and we have 
some numbers of its Records in our library. 

Next comes the subject of weather prophets as dis- 
tinguished from mere almanac makers; and who 
profess, sometimes for pelf, at other times for hon- 
or and glory, to predict the weather for any future 
date. These are always arising, and they do not lack 
a certain number of followers, who, possessing a large 
angle of credence, duly trumpet forth the snecess of 
their chiefs, when they are so fortunate as to make 
any. The stockin trade ofa prophet is of a slender 
and cheap description. He must bave an inventive 
mind, a store of self-confidence, an insensibility to 
ridicule, and, above all, a keen memory for his suc- 
cesses, and a prompt forgetfulness of his failures. He 
should by choice have a theory, and this should be of 
the elastic order, so that if a predicted event does not 
punctually occur, he will be ready with a sort of codi- 
cil to amend it. Hence we find that the firing of guns 
has been cited asa sufficient reason for falsifying a 
weather prediction; aud railways, too, are said to 
have an adverse, influence, one author (noi a prophet) 
telling us that they may be considered as ‘‘large win- 
nowing machines, perpetually fanning and agitating 
the air with prodigious power, plowing theatr, as it 
were, and causing waves of vast extent, which, invisibly 
enlarging like the waves of.the ocean, probably weet 
each other, clash and produce modified effects, as re- 


sultants from adverse motions.” 


One of the first weather prophets mentioned in that 





* Olaus Magnus, “ History of the Goths,” 1688. 





The Finlanders at one time drove a profitable trade 
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16514 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1033. 





OcrosER 19, 1895, 





——s 








delightful old book, Stanley’s ‘* Lives of the Philoso- 
phers,” was Democritus, the Milesian, known as the 
‘laughing philosopher,” who foresaw a dearth of 
olives, and by buying up all he could get might have 
made a fortune, but gave it back to the bargainers 
with the remark, *‘ You can see now that a philoso- 

her can get rich when he pleases.” Then there was 

herecydes, of whom Pythagoras was a favorite pupil, 
who predicted an earthquake three days in advance 
by the taste of the water from a certain well. Per- 
haps the earliest of all was Elijah, who from the top of 
Carmel pointed out the coming squall cloud, and pre- 
dicted a great rain. 
tion to the modern weather prophets, for be did not 
prophesy until he saw the storm coming, and he made 
no secretof his method. We have still among us in 
our country, mostly without honor, seers who supply 
us with weather predictions in various forms, from 
the modest duodecimo almanac to the flaring broad- 
sheet. which compels attention ; but it would be a task 
too long to enter on a systematic refutation of their 
contradictory guesses at the weather. The last of 
these broadsheets that caught my eye had for the days 
of the gale of December, 1894, which Mr. C. Harding 
has described to us, the tame announcement of ** gen- 
erally overcast.” This did not err on the side of bold- 
ness when considered with reference to one of the 
severest gales of the century. | 

A Spanish peasant whom I heard of in Andalucia, 
and who had the repttation of a weather prophet, 
wisely said, if you want to know the weather for to- 
morrow, ask me early in the morning. The Indian 
weatber prophets who made a failure had to be silent 
altogether for the rest of their lives; and this causes’ 
us to regret that some of our own seers were not born 
in that distant land. 

As to the so-called weather forecasts, they only come 
ander the title of this pauper when they fail, and as 
eight out of ten are said to be correct, I shall only say 
that they are honest attempts on the part of civilized 
governments to warn their people as far as possible 
against the march of known disturbances. I could 
wish that the term “weather indications” or “indi- 
cated weather” had been adopted, so as to make this 
plain to all, and that oftener, when the signs were 
vague, we had the simple announcement of no change 
indicated. 

The director of this system so well known to us, and 
who is playfully cailed the “clerk of the weather,” | 
sometimes receives valuable hints, even from children; | 
and I must quote one such commanication: 

“Please, Mr. Clerk of the Weather, tell the rain, | 
snow and hail to stop for the afternoon and rain in the 
night.” - 

I may conclude this section by saying that it isa great 
fallacy to suppose that there is such a thing as a 
weather prophet. All the great authorities agree 
that in the present state of our knowledge no human 
being can correctly predict the weather, even for a 
week to come. 

And now we must consider a class of weather falla- 
cies of which the victims can only excite in a well 
regulated mind feelings of sadness and compassion, 
rather than the ridicule to which at first sight they 
seem more naturally entitled. I mean those weather 

rophets in whom the delicate mechanism of the mind 
is touched by disorder or decay, even {if it has not al- 
ready fallen under the stroke of complete dementia, 
and who believe that they can not only foresee the 
weather, but, by an effort of their own minds, control 
the elements and compel the clouds. 





| This society is clearing the ground of many weeds, 
and already the fallacy of the ‘‘ equinoctia:” gales has 
been exploded (by Mr. Scott), while the churchyard 
/gbost of the supposed fatal ‘green Christmas” has 
been most effectually laid by a recent statistical paper 
by Mr. Dines. 

Some one may ask, after all this clearing away of 
fallacies—What have we left ? and | would venture to 
refer him to all the patient work which is being done 
in various countries, and by which a real science of 
meteorology is being slowly built up, while to the out- 


He forms a good model for imita- | 


THE 





These patients I had hoped only existed in small 
numbers; but, on perusing the correspondence of a 
prominent meteorologist, kindly lent me for the pur- 
pose, I find that there are many of this class whose 
name, like that of the ancient wanderer among the 
tombs, is * Legion,” and who still come on, each pre- 
pared to drive the chariot of the sun, or by an exer- 
tion of his own will, odylize (the word I suppose will 
come) all the powers of nature 

Dr. Johnson’s Astronomer says in “ Rasselas :” ‘*‘ Hear 
me, therefore, with attention. I have diligently con- 
sidered the position of the earth and sun, and formed 
innumerable schemes, in which | changed their situa- 
tions, | have sometimes turned aside the axis of the 
earth, and sometimes varied the ecliptic of the sun, 
but 1 have found it impossible to make a disposition 
by which the world may be advantaged. What one 
region gains another loses. Never rob other countries 
of rain to pour it on thine own.” 

This type of patient, as well as those who would use 
their supposed power for the purpose of creating fine 
weather p omead the holidays of the people, belong to 
the more noble sort, but there have been others, like the | 
notorious Friar Bungay, who for sordid reasons have | 
professed to exert a similar power. The only wonder 
is that anybody ever believed them. 

Now as this malady of the mind is not incurable, 1| 
will venture to offer a practical suggestion, and would 
recommend these patients who have nursed thewselves | 
into the belief that they possess the keys of the wea- 
ther to seek the hill top on a summer afternoon—the 
air and exercise will do them good—and watch the fine 
fleeces of cumulus cloud as they sail majestically across 
the sky, each with its attendant shadow below. Let 
the patient concentrate his attention upon one single 
feathery cloud, and try by the exertion of bis utmost 
force of will to make it pause for a moment in its ca- 
reer: and, if he fails—‘ as fail full well he may "—then 
let him banish from his mind forever the idea that he 
ean by his own will dominate the whole firmament. 
And if he has ever zone into print upon the subject, let 
him go home, and, like Prospero, his prototype, say— 


** Deeper than ever plummet sounded, 
Pu drown my book,” 


and so save the world from the trouble of investigat- 
ing much pure nonsense. To these sufferers I can 
only repeat the words of one of our own kings to the 
last man he touched for the evil—‘ 1 wish you better 
health and more sense.” 

1 must be forgiven for having only made a selection 
from the vast catalogue of fallacies which have accu- 
mulated about the subject, and I must continue to re- 
gret that there are still people who are ready to believe 
that the saints’ days rule the weather, that the sun 
puts out, the fire, that warm water freezes sooner than 
eold, or that a man is a prophet because he says so 
hi 











to know if there are many larger vines in rivate can 
dens.—E. W. Cracroft, in the Gardeners’ Chronicle. 


THE CULTIVATION OF PAMPAS GRAss. 


THE cultivation of pampas grass is one of the sinall 
but interesting industries of California—a country, ae. 
cording to the inhabitants, so glorious that they se} 
the climate and give the land in as a makeweight to 
the bargain. August and September are the months 
in which the crop of plumes is gathered for distriby. 








GRASS IN FULL BLOOM. 


THE CULTIVATION OF PAMPAS GRASS—SCENES ON A 
CALIFORNIAN FARM. 


door weather student I would offer this consoling re- | tion over the Eastern States of America and for export 


flection—There is still the sky. 








THE following details respecting «a black Hamburg | 
vine in the gardens at Hackthorn Hall may be of in- | 
terest. The vine is twenty-five years old, and stands | 
in the center of a house 54 feet long by 13 feet wide, | 
which it completely covers. It springs from a single 
upright stem, the girth of which is 1 foot, and which 
sends out two horizontal branches in opposite diree- 
tions. From these descend ten smaller branches, 
which follow the slope of the roof. The vine is always 
very clean and healthy, and is now bearing 300 
bunches of well colored grapes. I should be interested 





|}to this country. 


A LARGE VINE. 





Probably not wuch more than a 
hundred acres is devoted to this grass in the whole of 
California, but each plant bears some thirty or forty 
plames, and there are about three hundred plants on 
an acre, so it is very evident that the total number of 
these ornaments grown is very large. One of the 
largest producers has twenty acres of pamwpas grass on 
a ranch two miles from the littl Quaker town of 
Whittier. If there are no old plants, the seed is sown 
during the rainy season in January or February in 
rows twelve feet apart, and carefully tended until the 
feathery fronds have attained their glory. As soon as 
this happens the plumes, which often grow to a height 
of twelve or fourteen feet, are cut by hand and the 
green leaves stripped off. They are then laid out to 
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yj un for three days to take the sap out of the 
agg Fm in our illustrations. After this they 
vie collected and tied up into bundles of fifty, to be 
sent to the dealers. Five cents or 24¢d. is a common 
rice fora plume. Sometimes they are dyed red, vio- 
et. green or yellow before they go to the market. 
The crop is very e f 
few years walnut trees are lanted and the grass is cut 
out. The work of gathering the plames is an easy 
one, and suits the Mexican laborers, who are chiefly 
employed. —Daily Graphic. 


CAMPANULA VIDALL 


So few of the present generation of horticulturists 
are acquainted with this handsome bell flower, that 
the splendidly flowered specimens exhibited by J. T. 
Bennett-Pot, Esq., at the second of the two July 
meetings held by the Royal Horticultural Society 
ereated an immense amount of interest, and the major- 
ity of those under whose notice they came regarded 
them as representing a quite new species. The plants 
were so well grown and presented such an attractive 
appearance as to well merit the attention they received 
avd the praise lavished upon them; but, as Mr. Pot 
was careful to point out, the species is not new. It 
was introduced to this country in 1851, and seed was 
distributed in that year by the late Mr. W. P. mie 
who obtained his supplies from Mr. Wallace, of St 
Ann’s, Porta Delgado. The honor of discovering 
Campanula Vidali is due to Captain Vidal, who found 
it growing upon an insulated rock on the east coast of 
Flores, Azores. Figures were given in that year in the 
Botanical Magazine, and in Hooker's ‘‘ Icones Plant- 
arum;” but as these were evidently poeoess from 
smal! shoots, they fail to convey other than a very im- 
perfect idea of the great beauty of the plant when well 
developed, as in the case of Mr. Poé#’s specimens. 
These were grown in nine inch pots, had an average 
of six flowering spikes, many rising to a height of three 
feet, and bearing from twelve to twenty-five blooms 
each. ‘he plant has a half shrubby habit, and the 
flowers are campanulate, about one and a half inches 
in length, and three-quarters of an inch in diameter 
across the widest part, and are pure white. 

When first introduced it was suggested that possibly 
it would prove hardy in this country; but, as might 
have been expected by any one acquainted with 
Azorean vegetation, it is only half hardy and requires 
agreenhouse for its daar ~ an Haars Propagation 
ean be effected from cuttings of the shoots that have 
not flowered and from seed. Raising seedlings has much 
torecommend it, as these usually make finer specimens 
than do plants raised from cuttings. The plants will, 
as a rule, bloom satisfactorily the second year, and 
with skillful cultivation will continue to increase in 
beauty until the fourth or fifth year, when they will 
show signs of having passed the meridian and should 
be replaced by young examples. 

A first-class certificate was conferred upon C. Vidali 
by the Floral Committee of R. H. 8. at the meeting 
mentioned, and it is to be hoped that the distinction, 
coupled with our illustrations, will induce cultivators 
generally to follow the admirable example of Mr. Pod, 
who is deserving of the heartiest commendations for 
having rescued this fine plant from the oblivion into 
which it had undeservedly fallen.—The Gardeners’ 
Magazine. 








CHERRIES.* 
By L. H. BarLey and G. H. PowEeLu. 

THE sour cherry class includes two general types: 

1. Amarelles (Latin for bitter), with pale red fruits, 
which are generally flattened on the ends, and an un- 
colored juice. Here belong the Montmorency, early 
Richmond, and their kin. 

2. Morellos or Griottes, from the Italian, meaning 
blackish. 

The sweet cherry group is represented in this coun- 
try by four types: 

1. Mazzards (Merisier of the French), small fruits of 
various shapes and colors, represented by miscellane- 
ous and inferior seedlings of the sweet cherry species. 

2. Hearts or Geans, French guigne — with a soft 
fleshed heart shape fruit, represented by the Governor 
Wood, Black Eagle, Black Tartarian and the like. 

3. Bigarreaus, hard fleshed, or crackling cherries, 
mostly of light color and heart shape, comprising 
Windsor, Napoleon, Yellow Spanish and others. 

4 Dukes differ from the heart cherries chiefly in 
having an acid or subacid fruit. Here belong the May 

uke, Reine Hortense, Belle de Choisy and a few 
other sorts. 

SOUR CHERRIES IN WESTERN NEW YORK. 

The growing of sour cherries in western New York is 
largely confined to two varieties, the Montmorency 
and English Morello, and it is not yet fully determined 
which of the two is the more profitable in the long run. 
‘he preference has generally been given to the Eng- 
lish Morello, as it bears younger than the other, and 
its dark colored and very acid flesh has made it popu- 
lar with the canning factories. Just now, however, 
the canners are calling for the Montmorency in 
preference, for, while not so sour as the otber in 
the natural state, it ‘‘cooks sour,” and the Morello 
isapt to develop a bitterish or acid taste in the cans. 
The Morello is also much subject to leaf blight, while 
the Montmorency is almost free from it and the Mont- 
morency is a stronger and more upright grower. The 

resent drift is eae toward the Montmorency. 

he two varieties complement each other, however, 
for the Montmorency is about gone by the time the 
other is fit to pick. 
_ This Montmorency of western New York is a very 
light red, long stemmed cherry, broad, and flattened 
oa the ends, the flesh nearly colorless and ouly mode- 
rately sour. The tree is an upright, vase-like grower. 
_ Early Richmond is the only other Amarelie, or white 
Ren enerry, which is grown to any extent in western 
New York, and this is not very valuable. Its flavor 
and quality are poor, the fruit is soft and small, and it 
7 So early that it competes with the late strawberries. 

t is considerably used by ecanners, but the better 
cherries are bound to drive it out. 

_Awong the Griottes, or red-juiced cherries, three 


° Abstracts som. Bulletin 98. Cornell Uni Agricultural Experi- 
Ment Station, Horticultural Division, ee . 





xhausting to the soil ; so after a darker red, rounder and somewhat smaller, the stem 


_ |of water that it is necessary to save the moisture of 


have gained some notoriety in western New York—the 
Ostheim, Louis Philippe, and Morello. 

| The Ostheim isa war uetive variety, ripening 
about a week after rly Richmond, but it is too 
small and too early to be valuable for gemneat cultiva- 
|tion here. As compared with Early Richmond, it is 


longer, stouter and straighter, flesh and juice dark red 
and less acid. Hangs long on the tree, 

Louis Philippe is one of the best of all the sour cher- 
ries, and it would no doubt be oomety grown were it 
not for the prevalent opinion that it is unproductive, 
C. W. Stuart, of Newark, who bas had a long experi- 
ence with this cherry, tells me that it is a profuse bear- 
er when the tree has attained some age, and he thinks 
that it might be more freely planted with profit. It 
seems to be particularly attractive to the curculio, and 
some growers regard this as the cause of its anproduc- 
| tiveness. r 

The Morello, variously known as English, large, 
Datch and Ronald’s Morello, is nearly two weeks later 
than Montmorency, a bushy and finally a drooping 
grower, with medium sized. roundish or round cordate 
fruits which become red-black when fully ripe. Flesh 
very dark, much sourer than the Montmorency. 

The Cherry Orchard.—A strong, loamy soil, and one 
which is retentive of moisture, is the most suitable for 
sour cherries. The fruit contains such a large amouut 





ithe soil to the greatest possible extent. Dry cla 
knolls produce cherries of less size and of inferior at 





CAMPANULA VIDAL] FULL-GROWN PLANT. 





ty than the moister depressions between them. Very 
early and thorough cultivation is essential] to this con- 
servation of moisture, and the tillage should be con- 
tinued at frequent intervals until the fruit is about | 
ripe. In order to be abie to cultivate the soil at the 
earliest moment in the spring, the land should be 


It is an almost universal fault to plant cherry trees 
too close together. The Montmorency should not be 
mted closer than 18 feet each way, in orchard 
locks, although it is often set as close as 12 feet. The 
English Morello is a more bushy grower and may, per- 
haps, be set as close as 16 feet with success ; but 1 be- 
lieve that even this variety should stand 18 feet apart. 
The sour cherry orchards in western New York are 
et so young that the evil effects of close planting 
ve not yet been made apparent. I find, however, 
that nearly every shrewd orchardist who has had ex- 
perience with these fruits is convinced that the gene- 
ral —— is too close. 

Cherries are usually set when two years old from the 
bud. The sour varieties are propagates both u 
Mazzard and Mahaleb stocks, chiefly the latter, but 
the comparative merits of the two are not determined. 
The topsare started about three or four feet high, and 
the su uent pruning is very like that given the 
plum. If the young trees make a very strong growth 
and tend to become top heavy, beading in may be 
practiced ; but this operation is not considered to be 
necessary after the trees begin to bear. Cherry trees 

uire less attention to pruning than apple trees 
and peach trees do. 

The English Morello will bear a fair crop the third 
pe after setting, if two year trees are planted. The 

ontmorency is a year or two later in coming into 
bearing. The Mountmorency, partly because of its 
larger growth, produces much more fruit than the 
other, when it arrives at full bearing. Individual 
trees of Montmorency at six years and upward may 
bear from 30 to 75 pounds of frnit ; but Mr. Seoon con- 
siders 8 to 10 tons of marketable fruit to be an excel- 
lent crop on an orchard of 800 Montmorencys 8 years 

lanted—that is, an average of 20 to 25 lb. to the tree. 

he Morellos, because of their dark color, usually sell 
better than the Montmorency in the open market, but 
the reverse is now generally true if the crop is sold to 
canning factories. This year the factories have paid 
five and six cents a pound for Montmorenc t is 
easy to figure the proceeds of an acre. At 18 x 18 ft., 
an acre will comprise about 130 trees. If, at 8 years, 
they yield 20 pounds each, the crop would amount to 
2,600 pounds, which at 5 cents means $130. This is a 
conservative estimate. Benjamin Kean, Seneca, has 
200 Montmorency trees, 6 years set. He has had three 
crops, one of 1400 pounds, one of 3,000 pounds, and 
8,100 pounds. He sold his entire crop this year for 5 
cents, waking a gross income of $155. His trees are 
set 10 X 12 ft., which allows about 360 to the acre. In 
other words, a crop which sold for over one hundred 
and fifty dollars was taken from less than two-thirds 
of anacre. The soil, in this case, seems to be unusu- 
ally well adapted to this cherry and the crops bave, 
therefore, been excellent; but, on the other hand, 
part of the crop was destroyed this year by the curcu- 
lio. C. H. Perkins, Newark, has 35 trees, 8 and 12 
years old, all Montmorency. ‘‘ They bear,” he writes, 
“from 2,000 to 3,500 lb. of cherries per year aud the 
average price we get for them is 6cents. They net us 
from $100 to $175 a pas. They are the most regular 
and sure cropper of any fruit we have ever tried to 
grow, and the fruit always finds a ready market ata 
good price.” The Maxwell orchard at Geneva yielded 
over 11 tons, Montmorency, this year, from 800 trees, 

My reader will now want to order enough che 
trees to plant his farm. But he should go slow. " 
may be laid down asa principle that no crop will 
bring uniformly great rewards over a series of years. 
These results with sour cherries are obtained only 
when all the conditions are present, such as the pro- 
per soil, excellent care and fertilizing, ability to secure 
pickers, and access to good markets. One could prob- 
ably not rely upon the open market for the disposal 
of a very large planting of sour cherries. He should 
have access to one or more canning faetories. Itisa 
fact that more than half of all the orchards, of what- 
ever kind, which are conceived in expectation and 
lanted with enthusiasm, turn out to be profitless. 
he fault lies somewhere under the owner’s hat. Per- 
sons who fail to grow other fruits with profit may also 
expect to fail with cherries. Yet 1 know of no fruit 
which, upon the testimony of both producers and con- 
sumers, offers a greater reward than sour cherries. 
The public seems to have acquired a taste for the 
canned product, and there is every indication that this 
demand will increase. 

The labor of picking cherries, which is a bugbear to 
so many who would like tu plant the fruit, is really 
no more onerous than the picking of raspberries or 
currants. If one lives where pickers cannot be had 
with certainty, and in sufficient numbers, cherries 
should not be planted. Parties who hire pickers by the 
piece pay three-fourths cent or a cent a pound. The 
trees must be gone over twice, at intervals, and gener- 
ally three times, and it is important that all those fruits 
which are ripe, and no others, should be seeured. at 
each gathering. It is more difficult to see that: this 
is done on cherry trees than on berry bushes, and for 
this reason some growers prefer to hire pickers by the 





either naturally or artificially well drained. The crop 
| of even the Morellos is off the trees in July, so that 
there is abundant opportunity to sow a catch crop on | 
| the orchard for a winter cover, if the manager so de-' 
| sires A variety of plants may be used for this cover. 
The beat is probably crimson clover, particularly if the 
| orehard needs more nitrogen or growth ; and if Ameri- | 
‘ean grown seed is sown by the middle of August in a/| 
well prepared soil, the cover will probably pass the | 
winter safely. Other plants which may be used for | 
cover are rye, winter wheat, vetch, field pea, sowed | 
'corn, millet and buckwheat. Of these, only the first | 
|two will live through the winter and grow in the 
|spring. In using cover crops which survive the win- | 
ter, it is very important that they be turned under | 
just as soon as the ground is dry enough in spring. 
Assoon as the plant begins to grow it evaporates mois- 
| ture and dries out the soil: and it is important, 
as a rule, to save this moisture than it is to secure the 
extra herbage which would result from delay. This is 
especially true with the sour cherry, which watures its 
product so early in the season, and which profits so 
much by a liberal and constant supply of soil moisture. 
Plowing can also be begun earlier on land which has 
a sowed crop upon it, because of the drying action of 
the crop. he fertilizers which give best results with 





other orchard fruits may be expected to yield equally 
good returns with the cherry. 





day. When picking for canners, the fruit may be 
allowed to become much riper than when. it is to be 
sold in the open warket, and it is not necessary to 
exercise so much care to preserve the stems upon the 
fruits. The English Morello drops easily: when ripe, 
and growers sometimes shake off the cherries—if 
designed for canning—onto sheets or, if the trees are 
small, into a Johnson curculio catcher. If cherries are 
carefully hand picked for the general, market, the 
stems being left on, a pound of fruit measures about 
a quart and a quarter, but as the fruit is generally 
picked for.canning, a pound is about a quart. 

Insects and diseases are vot serious: upon the sour 
cherries. The curculio dves not often attack the mid- 
season and late varieties—such as Montmorency and 
Morello—seriously, particularly if the number of trees 
is somewhat large. In occasional years, however, 
this insect becomes a scourge. The grower must 
watch his fruits closely after the blossoms fall, and if 
the curculio injuries become alarming, be must catch 
the insects by jarring them onto sheets. There are 
those who declare than they attract the curculio away 
from the cherries by ting plum trees in the cherr 
orchard, but I greatly doubt the. efficiency of th 

ure. A complete account of the curculio may 
expected in a forthcoming bulletin. 

The leaf blight or shot hole fangus (Cylindrosporiam 
Padi, or Septoria cerasina, the same which attacks 
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the plum) is often a serious enemy, particularly upon 
the English Morello. The leaves win to assume a 
spotted character, generally before the fruit is picked, 
they soon turn yellow, and they fall prematurely. 
Thorough spraying with Bordeaux mixture is as effi- 
cient in holding the leaves on the cherry as it is on 
the plum, The trees should generally be sprayed 
twice between the falling of the blossoms and the 
coloring of the fruit. If the cherries are more than 
half grown when the last spray is applied, the am- 
moniacal varbonate of copper may be used in place of | 
the Bordeaux, to avoid discoloring the fruit. But it | 
is doubtful it the last spray should be delayed until | 
this time. It may be necessary to spray once after the 
fruit is off. 

A thin grayish powdery mildew (Podosphera Oxy- 
acantha) frequently attacks the fruits and leaves of 
the sour cherries, ey when the trees are over- 
shaded by larger trees or buildings. I have never 





known it to be serious upon the fruit, as it appears | 
about the time the fruit is ripening, covering the | 


cherries with a very delicate coat, like dust. In this 


ease a late © gps ore with ammoniacal carbonate of | 


copper would certanly be effective. The only em- 
phatie injury which I have ever seen from this fun- 
gus upon cherries occurs after the fruit is off, when it 
may attack the ends of the shoots, checking the 
growth. At this time, if the injury threatens to be 
serious, Bordeaux mixture may be used. 


THE SWEET CHERRY INDUSTRY. 


Unlike most other fruits, the sweet cherry has never 
attained a prowinent position as a horticultural in- 
dustry in western New York. There is not a single 
orchard of it west of Albany, so faras 1 know. Along 
the Hudson, however, there are three or four orchards, 
It is from the few trees scattered on every farm 
throughout the State that the cherry crop is mostly 
harvested. It should not be concluded, however, that 
the smallness of the industry follows from a lack of 
appreciation on the part of New York people of this 
most luscious fruit, It is due to the fact that the 
cherry is one of the most diffleult crops to handle and 
market successfully, because of its exceedingly deli- 
eate character and its susceptibility to the fungus, 
which causes the brown rot. This fungus spreads so 
rapidly on the ripening fruit that a promising crop to- 
day way be half rotted to-morrow. The comparative 
ease of handling and marketing a grape, an apple or a 
pear crop have made those fruits universally popular, 
while the cherry has lain in obscurity. 

The cherry is one of the most popular dooryard 
fruits, and its hardiness, its vigorous spreading or 


ascending branches, its upright form, which often at- | 


tains the height of 40 to 50 feet, and its luxuriant, scft, 
drooping foliage make it a most desirable tree for or- 
namental and fruit bearing purposes. Among the 
strongest recommendations of the cherry are its hardi- 
ness and the fact that it bears annually when properly 
treated. The trees begin to grow very early in the 
senson and the fruit of most varieties is harvested by 
July 1, thus leaving the tree sufficient time and energy 
to perfect the fruit buds for the coming year; and if 
the wood ripens during the fall the mercury can fall to | 
20° below zero without injury to the coming crop. 
There seems to be a general inquiry among fruit 
growers and farmers concerning the care of cherry 
orchards, the most desirable varieties, the diseases and 
methods of handling and warketing a crop. As these 
matters are more fully understood, the cherry indus- 
try may be expected to reach a prominent position 
among the other horticultural industries. 

Soil and Location.—The cherry tree is a gross feeder 
and grows with surprising rapidity, the limbs of 
young trees sometimes increasing from four to six feet 
in one season. This characteristic of the cherry must 
not be lost sight of in selecting a site for the cherry 
orchard, for when too rapid growth takes place the 
. trunks and large limbs split open, the sap exudes 

abundantly, little or no fruit is borne, and the life of 
the tree is short. The cherry will grow in a variety of 
soils, even where other fruit trees will not thrive, but 
the ideal soil is a naturally dry, warm, mellow, deep 
gravelly or sandy loam, of good quality, containing 
sufficient humus to retain moisture and give light- 
ness, but not enough to make the soil damp and 
heavy. If the soil is not naturally dry, it must be 
well drained, for dryness is essential to success with | 
the vigorous growing sweet cherries. While more} 
orchards are unproductive from a lack of plant food 
than from an excess, it is well to remember that the 
vigorous growing habit of the cherry lays it open to 
severe injury and unfruitfalness if the soil is too rich. 

The ideal) situation for the orchard is a high altitude, 
which insures good atmospheric as well as land drain- | 
age and lessens the dangers from late frosts in the 
spring and from the rot. The cherry is an early 
bloomer, and it should be placed where the cold air at 
night will settle away from it, as injuries from spring 
frost frequently occur. 

Distance of Trees.—Since the cherry attains a large 
size, the limbs spreading twenty feet or more and the 
roots reaching a long distance, it must be given plenty 
of room, and I am convinced that thirty feet each 
way is the proper distance to set sweet cherries. I 
have seen trees twenty-two feet apart with their main 
branches interlacing, and the trees were allowed to 
assume a pyramidal form instead of a spreading 
habit. At thirty feet each way an acre contains fifty 
trees. 

Pruning.—The cherry orchard will require little 
pruning after the first two or three vears, and before 
that time the tree can be made to assume any desired 
form. I believe, however, that in general the pruning 
should be such as to give the tree a low spreading | 
head, with a trank about four feet high and with the 
top built out on three to five main arms, We have 
pursued this method on the Windsor and other varie- | 
ties, and the trees, instead of growing in the usual | 
spire shape, assume an apple tree form. After the) 
first two or three years no pruning is needed, except to 
remove dead branches and to keep superfluous | 
branches from intercrocsing. 

The advantages gained from this form of tree are of 
great importance. First the body of the cherry tree is | 
less likely to be injured from the hot sun, which | 
causes it, especially on the side of the prevailing wind, 
to crack and split, exude sap and finally todie. The 
low spreadmg head shades the trunk and large 








branches and obviates this difficulty to a great extent. ' and self-restrained, never self-conscious, rarely c quet- 
In western New York this trouble is not so serious as_tish, and their voices are soft and sweet. 
it is on the black lands farther west. A second ad-| They are not so universally educated to read ang 
vantage, of ual or greater importance, lies in the| write as are the boys, because they cannot go tv the 
fact that, if allowed to grow upright, the limbs reach | monastery schools, where all the boys are taught, 
the height of 30 to 40 feet in twenty-five years, making | Yet, nevertheless, nearly all the women of the class 
it very difficult to gather the fruit and to spray the | above the peasants can read and write, and many of 
trees. The bearing branches are always found toward | the latter can, too. " 
the extremities of the limbs, and the time which men| And they have no accomplishments. They do not 
lose in going up and down long ladders is of no small| play any instrument, they are not taught to sing 
account to the fruit grower. |though many sing ballads correctly and naturally. 
Cultivation.—A young cherry orchard should be Of dancing, of sketching, of the use of the globes, 
given clean cultivation, Small fruits, like currants, they know nothing at all. But of all household jnet- 


| raspberries or gooseberries or any others that require | ters they are thoronghly acquainted. They cin all 


frequent cultivation, may be set between the rows for | weave and cook and sew, and some can embroider, 





8 or 10 years, but the bushes should be removed in the 
tree rows and opposite the trees at the end of the third 
year. Nocrop that does not require cultivation should 
ever be raised in the orchard, In general, the meth- 
ods described in Bulletin 72 upon ‘‘ The Cultivation of 
Orchards” should be followed. 

At about five years old the trees begin to bear fruit 
of consequence, and at ten years they give paying 
crops. As the orchard comes into bearing, the man- 
agement of the soil will differ according to its nature, 
and the trees themselves should be the indicators of 
their treatment. Though there have been no experi- 
ments in the treatment of bearing cherry orchards, I 
believe that clean culture should generally be stopped 
by June 15 or July 1, so as to check growth and give 
the wood sufficient time to ripen. The advantages of 
this treatment are also pointed out in the Bulletin 
mentioned above. Whenever the growth becomes too 
aan it can be checked by seeding a year with 
clover. 

A certain cherry orchard has stood in sod for fifteen 
years in an ideal soil and situation. The trees are 
making little growth and are filled with dead limbs, 
and while there was a heavy crop of cherries this year, 


the size was small, quality poor, and one-half were | 
In striking contrast was a neigh- | 


rotting on the trees. 
boring orchard which had been plowed lightly in the 
early spring and had had a harrow run over it once 
a week up to the middle of June, and although there 
had been a severe drought, the trees had made a good 


growth and were loaded with luscious fruit of large | 


size. The latter orchardist believes that he can pro- 


‘duce as large cherries as the Californians can, by high 


cultivation and the conservation of moisture the early 
yart of the season. As a means of holding moisture, 
1e is putting humus inthe soil by cover crops and 


| expects to check too luxuriant growth by seeding the 


orchard whenever it becomes necessary. While dry- 
ness is a universal maxim for the cherry, it is advan- 
tayeous to conserve moisture during the development 
of the fruit, and the example furnished by this orchard 
convinces me that the fruit can be increased one-half 
in size by thorough light cultivation up to the middle 
of June. 
(To be continued.) 





BURMESE WOMEN. 
By H. FIELDING. 


NOWHERE under the sun has any nation accorded 
to its women such absolute freedom, such entire com- 
mand of their lives and property. as have the Bur- 
mese. They stand in every way on an absolute 
equality with men, as far as law, as religion, and as 
custom are concerned. Just as no conquest has ever 
obliged the Burmese to resort to feudalism, so it has 
never caused the seclusion of the women, nor been the 
reason of one-sided laws of inheritance. In the face 
of the law, man and woman are alike. Girls share 
equally with boys in all inheritance, and they inherit 
absolutely. There are no trustees between a woman 
and her property, and when she marries she retains it. 
Her husband has no control over it at all, neither has 
he any legal control over her. From her childhood up 
she is free. Parentage has never been another form 
of slavery in Burma, as it has been elsewhere. Child- 
ren are not so much ordered as guided and cared for, 
and when comparatively young they are practically 
given control over their own doings, Not without ad- 
vice carefully and usefully given, not without every 
precaution against ill that care can devise, but there 
is little command and no compulsion. Chivalry, 
which praised women as gods and treated them as 
slaves, never came to Burma. No Burman lover sings 
his mistress as something too good for this world, and 
then treats her as something infinitely inferior to him- 
self. Their religion has never considered them as the 
source of all evil, bas never warned man against them 
as snares to lead men to hell, and no pope has ever 
ealled them the “sole hope of the church.” There 


| has been no second rate literature to give them false 


ideals of themselves, of man, and of the world. They 
have always been held for what they are, and they 
have had freedom to find their own place in a very 
real world, unfettered by conventions and rules. They 
have always had fair play, both from men and from 
themselves, and they have been held the best judges 
of what will soilthem. No artificial ideals from long 
past ages have been held up to them as eternal copies ; 
it has been left to their own good sense and to the 
eternal fitness of things to determine what is womanly 
and what is not. Thus they have found what under 
the varying circumstances of life is the best life for 
them, and as circumstances change so will they. Of 
all women in the world none are more womanly than 
she is, none possess in greater strength all the name- 
less attraction of a woman. She is no Helen, she is 
no Aspasia, least of all is she an Amazon; but to those 
who know her she is everything that is lovely and de- 
sirable in womanhood. And when I say that Bur- 
mese women are not beautifui, it must not be supposed 
that they are ugly. Beauty in women is a matter of 
convention, What was beautifal two hundred years 
ago in England is not beautiful to-day. So neweomers 
to Burma wonder at those who speak of charm in a 
wowan who has a fair sized waist, a small bust, and 
who wears a loose jacket. Nevertheless, it is there, 
and no one who knows them fails to discover it; but 
no one can describe it. It is the light within that 
shines through every look and gesture, and illamines 
their whole life. Their complexion is fairer than that 
of the men, and they have large brown eyes—those 
restful eyes that men love. Their manners are quiet | 


| And they understand the life around them. Nothing 
|is more surprising than to find how well even the 
young girls know the men and women that they 
meet, how clearly their sweet eyes see the world about 
them. The opinions and thoughts of a girl are always 
| worth hearing. for they are founded on what she sees, 
| they are no dreams of a night of ignorance, they are 
beautiful as only the thoughts that come from know. 
| ledge can be. 

' Burmese boys are at an early age formally admitted 
| to Buddhism, in a ceremony that takes place at the 
|beginning of Lent. They are mace inmates of the 
monastery, perhaps for three months, perhaps for a 
day only, but they are always admitted. But with 
girls it is not so. 

Neither do they ever become nuns. Old women 
‘sometimes take the vows; but it is the last thing q 

Burmese girl would ever think of. Probably the ab- 
sence of any leisured class is the principal cause of 
this. The amusements of a girl are not very many, 
There are the pwés to which she may go, where she 
will hear plays of all kinds, and there are boat races 
and festivals of different sorts during the dry weather, 
and she will have many friends to see and talk to, 
but of games they have none. In every household 
the daughter has her appointed work. In all but the 
richer merchants’ houses the daughter’s duty is to bring 
the water from the well evening and morning. It is 
the gossiping place of the village, this well, and as the 
sun sets there come running down all the girls of the 
village. As they fill their jars they lean over the curb 
and talk, and it is here that is told the latest news, 
the latest flirtation, the latest marriage, the little 
scandal of the place. Very few men come. Water 
carrying is not their duty, and there is a proper time 
and place for flirtation. So the girls have the well 
almost to themselves. Almost every girl will weave. 
In every house there will be a loom, where the girls 
weave their dresses and those of their parents. And 
very many girls will have stalls in the bazar, but of 
this I will speak later. Other duties are the husking 
of the rice and the making of cheroots. Of course, in 
the richer households there will be servants to do all 
this; but even in them the daughter will frequently 
weave, either for herself or for her parents. Almost 
every girl will do something, if it be only to pass the 
time. 

They do not marry very young. From sixteen to 
twenty is the usual age, but it is often later. It en- 
tirely depends on the girl herself. It is in her owa 
hands whom she marry and when. There is a delight- 
ful custom all through Burma, an institution in fact, 
ealled ‘‘courting time.” It is from nine till ten o'clock, 
more especially on moonlight nights, those wonderful 
tropic nights, when the whole world lies in a silver 
dream—when the little wandering airs that touch 
your cheek like a caress are heavy with the scent of 
flowers, and your heart comes into your throat for the 
very beauty of life. There is in front of each house a 
veranda, perhaps three feet above the ground, and 
here the girl will sit in the shadow of the eaves, sowe- 
times with a friend, but usually alone, and her suitors 
will come and stand by the veranda and talk softly, in 
little broken sentences, as lovers do. There may be 
many young men come, one by one if they mean busi- 
ness, with a friend if the visit be merely one of cour- 
tesy And the girl will receive them all, and she way 
give them cheroots ; and if a very favored suitor come, 
she may even light his cheroot for him, and thus kiss 
by proxy. 

And is the girl alone? Well, ves! To all intents 
and purposes she is alone; but there is always some 
one within call in the house, for no one can tell who 
may come to the veranda, and some men, we know. 
are but wolves in sheep’s clothing. But the girl car- 
ries on her lovemaking herself, and she is free to marry 
whom she will. No one will object, provided only he 
be of good reputation, and able, with such assistauce 
as she can give, to maintain the .household. And if 
there should be any difficulty? Well, then there 1s 
usually an elopement, and a ten days’ scandal. And 
often, too, there is an elopment for no reason at all, 
save that hot youth cannot abide the necessary delays. 

For life is short, and though to-day be to us, who can 
tell for the morrow? During the full woon there is no 
night, only a change to silver light from golden. And 
the forest is full of delight. There are woodcutters 
huts in the ravines where the water falls, soft beds of 
torn bracken and fragrant grasses, where great trees 
make a shelter from the sun. And for food, that 1s 
easily arranged. A basket of rice, with a little salt 
fish and spices, is easily hidden in a favorable place. 
You only want a jar to cook it, and there is enough for 
two fora week. Orit is brought day by day by some 
trusted friend to a place previously agreed on. 

All up and down the forest there are flowers for her 
hair, searlet dak blossoms, and pale orchid sprays, and 
jasmine stars. And for occupation through the hours 
each has a new world to explore, full of wonderful uD- 
dreamed of discoveries, lit with new lights and wys- 
terious with roseate shadows, a world of “beautifal 
things made new” for those forest children. So that 
when the confidant, an aunt, may be, or a’sister, meets 
them by the sacred fig tree on the hill and tells that 
all difticulties are removed, and their friends called to- 
gether for the marriage ceremony, can you wonder 
that it is not without regret that they fare forth !rom 
that enchanted land to ordinary life again ? 

P a not always the man who is the proposer of the 
ight. 

I had a Burmese servant, a boy who may have been 
twenty, and he had been with me about a year, and 
was beginning to be really useful. He had «i last 
grasped the idea that electroplate should not be 
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cleaned with monkey brand soap, and he could be 
trusted not to pat up rifle cartridges for use with a 
20 bore gun. nd he chose his time to fall in love 
with the daughter of the headman of a certain viilage 
where | was in camp. Pe ; 
He had good exeuse, for she was a delicious little 
). with great coils of hair, and the voice of a 


i let ~ 
Peed pigeon wooing in the forest, and she was very 
fond of him without a doubt. So one eveninz he 


came to me and said that he must leave me—that he 
wanted to get married, and could not possibly delay. 
Then | spoke to him with all that depth of wisdom 
we are so ready to display for the benefit of others. 
pointed out to him that he was much too young, that 
she was much too young also—she was not eigh- 
teen—nd that there was absolutely nothing for them 
tomarry on, I farther pointed out how ungrateful he 
would be toleave me; that he had been paid regularly 
fora year, and that now, when he was at last able to 
do sowething besides destroy my property, he was 


about to go away. 

The boy listened to all I had to say, and agreed with 
it all, and made the most fervent and sincere promises 
to be wise, and he went away after dinner to see her 
avd tell ber, and when I awoke next morning my 


servants told me the boy had never returned. 

Shortly afterward the headman came to say that 
his daughter had also disappeared. They had fled, 
these two, into the forest, and for a week we heard 
nothing. At last, one evening, as I ‘sat under the 
great fig tree before my tent, there came to me the 
mother of the girl, and sat down before ine, and said 
she had something of great importance to impart; 
and this was that all had been arranged between the 
families, who had found work for the boy whereby 
he could maintain himself and his wife, and that the 
marriage was arranged. But the boy would not re- 
turn as Jong as 1 was in camp there, for he was bitterly 
ashamed of his broken vows; and afraid to weet my 
anger. Aud so the mother begged me to go away as 
soon as | could, so that the young people might re- 
turn. I explained that I was not angry at all, that 
the boy could return without any fear of my wrath ; 
on the contrary, that I should be pleased to see him 
and his wife. And at the old lady’s request I wrote a 
Burmese note to that effect, and she went away de- 
lighted. 

They must have been in hiding close by, for it was 
early next morning that the boy came into my tent 
alone and very much abashed, and it was some little 
time before he recovered himself, and began to talk 
freely as he would before, for he was greatly ashamed 
of himself. 

But, after all, could he help it ? 

If you can imagine the tropie night, and the boy 
fullof high resolve passing up the village street, now 
half asleep, and the girl with shining eyes coming to 
him out of the hibiscus shadows, and whispering in 
his ear words—words that I need not say; if you can 
imagine all this, you will understand how it was that 
I lost my servant. 

They both came to see me later on in the day, after 
the marriage, and there was no bashfulness about 
either of them then. They came hand in hand, with 
the girl’s father and mother. and some friends, and 
she told me it wasall her fault. She could not wait. 
“Perhaps,” she said, with a little laugh and aside 
glance at her husband—*‘ perhaps if he had gone 
down with the thakin to Rangoon, he might have fal- 
len in love with some one there, and forgotten me. 
For { know that they are very pretty, those Ran- 
goon ladies, and of better manners than I, who am 
but a jungie girl.” And when I asked her what it was 
like in the forest, she said it was the most beautiful 
place in all the world. 

Sometimes things do not go so well. Suicide for 
love! We read of it in fiction, do we ever see it? Not 
in England I think, but I have seen it once and again 
in Burma. I have held an inquest over the fair inno- 
cent body of a girl not seventeen who drowned her- 
self for love. Only that. He never had cared for her, 
he never would, for he was in love elsewhere. And so 
one morning, ere the mist had risen from the water, she 
gave herself and her hot despair to the cool forgetful- 
hess of the great river. 

And I have seen a girl in man’s attire killed in a sur- 
prise attack upop an insurgent camp. She had fol- 


whatever it may be; but she can do as she thinks 
best. There was a friend of mine—a Burmese girl— 
fret she was twenty-five, and she kept a dainty 
ittle silkstall near the gate of a certain great bazar. 
She was the daughter of a well-to-do rice merchant, 
and she kept the stail for her own amusement and 
profit. This profit ust have been considerable, and 
as she lived with her parents and had few expenses, 
she was well off. She was very pleasant to talk to, 
as ope passed the bazar returning from office, or 
smoked a cigarette with her in the evening in her 
father’s veranda. She was a graceful, charming girl, 


I | aud she had had many lovers ; but she had not cared 


for any of them. and it seemed to we as if she never 
would marry. Yet one day she surprised everyone by 
marrying a sergeant of police, whose pay could not 
or been a quarter what she made with her silk 
stall, 

I had a long talk with her shortly before the mar- 
riage, and I asked her what she intended to do with her 
silkstall, for her husband was stationed in a guard 
some thirty miles away, so she could not both marry 
and keep on her stall, and she told me she would give 
itup. She had hoped her husband would leave the 
police and settle down and live with her on the profits 
of her stall, but he had refused. 

“So.” I said, ‘‘ there will be only his pay, which is 
small ?” 

* Yes,” she said, “that is all; but” —with a little 
smile—‘* what does it matter? There is enough.” 
And that she would make it enough I have no doubt. 

In married life, as in all other, there are certain 
duties that come naturally to the wife and certain 
others to the husband. He may be a magistrate, a 

leader, ora rich merchant, in which case the wife, 
y»»yond managing her own property, does not work. 
Her duty is to superintend the housework, and, as in 
all lands, to make her home a place of rest and of con- 
tent to ber husband after his day’s work. She will 
very likely accompany her husband on his journeys; 
she will assist him socially in what way she can; and, 
if it be necessary, she will act for him with vigor and 
decision. And as regards acting for her husband, 
there is nothing more remarkable than the division 
she makes of matters wherein she can act for herself, 
and of matters wherein, if she act, she acts for him. 
Thus, as I have said, she will, as regards her own 
property, or her own business, act entirely on her own 
responsibility, and in her own name. But in public 
affairs she will never allow her name to appear. Not 
that she does not take a keen interest in all such mat- 
ters. She lives in no world apart: all that affects her 
husband interests her as keenly as it does him. 
Sbe lives in a world of men and women, and her 
knowledge of public affairs. and her desire and power 
of influencing them, is great. But she learned long 
ago that her best way is to act through and by her 
husband, and that his strength and his name are her 
bucklers in the fight. Thus women are never openly 
concerned in any political matters. How strong this 
feeling is, can be better illustrated by a story than any 
other way. 

In 1889 I was stationed far away on the northwest 
frontier of Burma, in charge of some four thousand 
square wiles of territory which had been nearly incor- 
porated. I went up there with the first column that 
ever penetrated that country, and I remained in 
charge when, after the partial pacification of the dis- 
trict, the main body of troops left. It was a fairly ex- 
citing piace to live in. To say nothing of the fever, 
which swept down men in batches, and the trans-fron- 
tier people, who were always peeping over to watch 
a good opportunity for a raid, my own charge simply 
swarmed with armed men, who seemed to rise out of 
the very ground—so hard was it to follow their move- 
ments—attack anywhere they saw fit, and disappear 
as suddenly. There was, of course, a cousiderable 
force of troops and police to suppress these insurgents; 
but the whole country was so roadless, so unexplored, 
such a tangled labyrinth of hill and forest, dotted 
with sparse villages, that it was often quite impossible 
to trace the bands who committed these attacks, and 
to the sick and weary pursuers it sometimes seemed 
as if we should never restore peace to the country. 

The villages were arranged in groups, and over each 
group there was a headman with certain powers and 
certain duties, the principal of the latter being to keep 





lowed her outlawed lover there, and in the mélée she 
caught up sword and gun to fight by his side, and was 
eut down through neck and shoulder; for no one 
could see in the early dawn thatit wasagirl. She 
died about an hour afterward; and, though I have 
seen many sorrowful things in many lands, in war and | 
out of it, the memory of that dying girl, held up by | 
one of the mounted police, sobbing out her life be- | 
neath the wild forest shadows, with no one of her sex, | 
no one of her kin, to help her. comes back to me as 
one of the saddest and strangest. 

_ Her lover was killed in action some time later fight- 
ing against us, and he died, as a brave man'should, the 
best of alldeaths. He played his game; he lost and 
he paid ; but the girl ? 

Marriage is not a religious ceremony among the Bur- 
mese. There is a ceremony, of course, but the only 
necessary and binding part of it is that the couple 
should. in the presence of witnesses called together for 
the purpose, eat out of the same bowl. 

A girl does not change her name. Family names are 
unknown, and there is no Miss or Mrs. Every woman, 
married or unmarried, has the prefix of Ma or Mi, 
which are the same word. Even as babies they carry 
this prefix, and marriage does not alter it, so that there 
is nothing to denote whether a woman be married or 
not. Marriage does not alter her status in any way. 
She retains her own property, and any property she 
may acquire subsequently is also her own. Property 
acquired jointly with her husband is held jointly. If 
You iuquire who is the owner of a garden, you may 
be told it belongs to Maung Han Ma Ni, the former be- 
Ing the inan’s name and the second that of his wife, 
= both names are used frequently in business and 

egal proceedings. But it is not always that a man 
= his wife are in the same business. They may 
lave totally different pursuits. One may bea culti- 
Mwah the other a silk dealer; the man may be a 
Pleader in court, the wife may own brick kilns out- 
Side the town. 
tat f course, there are cases where marri necessi- 
€s the abandonment by the woman of “her trade, 








his people quiet, and if possible protect them from in- 
surgents. 

Now it happened that among these headmen was 
one named Saw Ka, who had been a free lance in his 
day, but whose services were now enlisted on the side 
of order—or at least we hoped so. He was a fighting 
man, rather fond of tbat sort of exercise, so that I was 
not verv much surprised one day when | got a letter 
from bim to say that his villagers had pursued and ar- 
rested, after a fight, a number of armed robbers, who 
had tried to lift some of the village cattle. The letter 
came to me when [ was in my court house, a tent ten 
feet by eight, trying a case; so saying I would see Saw 
Ka’s people later, and giving orders for the prisovers 
to be put in the lock-up, I went on with my work. 
When my case was finished, I happened to notice that 
among those sitting and waiting without my tent door 
was Saw Ka himself; so I sent to call him 1n, and I 
complimented him upon his success. ‘It shai! be re- 
ported,” 1 said, ‘to the commissioner, who will no! 
doubt reward you for your care and diligence in the 
public service.” 

As I talked I noticed that the man seemed rather! 
bewiidered, and when I had finished he said that he} 
really did not understand. He was aware, he added 
modestly, that he was a diligent headman, always ac- 
tive in good deeds, and a terror to dacoits and other 
evildoers ; but as to these particular robbers and this 
fighting he was a little puzzled. 

I was ae surprised, naturally, aud I took 
from the table the Burmese fetter describing the affair. 
It began, ** Your honor, I, Maung Saw Ka, headman.,” | 
ete,, and was in the usual styie. I handed it to Saw 
Ka, and told him to read it. As he read his wicked 
black eyes twinkled, and when he had finished he said 
he had not been home for a week. “I came in from a} 
visit to the river,” he said, ‘‘ where I have gathered 
for your honor some private information, I had not 
been five minutes here before I was calledin, All this 
the letter speaks of is news to me, and must have nap- 
pened while I was away.” 

“Then, who wrote the letter ?” I asked. 








‘“*Ah !” he said, “I think I know, but I will go and 
make sure.” Then Saw Ka went to find the guard 
who had come in with the prisoners, and I dissolved 
court and went out shooting. After dinner, as we sat 
round a great bonfire before the mess, for the nights 
were cold, Saw Ka and his brother came to me, and 
they sat down beside the tire and told me all about it. 

It appeared that three days after Saw Ka left his 
village some robbers caine suddenly one evening to a 
small hamlet some two miles away, anc looted from 
there all the cattle, thirty or forty head, and went off 
with them, The frightened owners cawe in to teli the 
headman about it, and in his absence they told his 
wife. And she, by virtue of the order of appointment 
as headman, which was in her lands, ordered the 
villagers to turn out and follow the dacoits. She is- 
sued such government arms as she had in the house, 
and the villagers went and pursued the dacvits by the 
cattle tracks, and next day they overtook them, and 
there was a fight. When the villagers returned with 
the cattle and the thieves, she had the letter written to 
me, and the prisoners were sent in, under her husband’s 
brother, with an escort. Everything was done as well 
and as successfully as if Saw Ka himself had been 
present. Butif it had not been for the accideut of 
Saw Ku’s sudden appearance, I should probably never 
have known that this exploit was due to the wife. 
For she was acting for her husband, and she would 
pot have been pleased that her name should appear. 
**A good wife!” I said to Saw Ka. ‘‘ Like many,” he 
answered. 

But in her own line she has no objection to public- 
ity. I have said that nearly all women work, and 
that is so. Married or unmarried, from the age of 
sixteen or seventeen, almost every woman has some 
occupation besides her home duties, In the higher 
classes she will have property of her own to manage, 
in the lower classes she will have some trade. I can- 
not find that in Burma there have ever been certain 
occupations told off for women in whieh they may 
work, and others tabooed to them. As there is no 
caste for the men, so there is none for the women, 
They have been free to try their hands at anything 
they thonght they could excel in, without any fear of 
— opinion. But nevertheless, as is inevitable, it 

as been found that there are certain trades in which 
women can compete successfully with men, and cer- 
tain others in which they cannot. And these are not 
quite the saine as in the West. We usually consider 
sewing to be a feminine occupation. In Burma. there 
being no elaborately cut and trimmed garments, the 
amount of sewing done is small, but that is usually 
done by men. Women often own and use smal) hand 
ar but the treadles are always used by men 
only. 

Weaving is usually done by women. Under nearly 
every house there will be a loom, where the wife or 
daughter weaves for herself or for sale. But many 
men wenve also, and the finest silks are all woven by 
men. Il once asked a woman why they did not weave 
the best silks, instead of leaving them all to the men. 
“They do them better,” she said, with a laugh; ‘I 
tried once, but I cannot manage that embroidery.” 
Rice husking, again, is a work that the women always 
do, and among the peasants the planting of the rice 
in the fields is always women’s work. The field is 
plowed by the men with buffaloes or cattle into a 
wet slush, and the young rice plants are dug from the 
nurseries and brought down to the field, where they 
are distributed in bundles. Then the women form in 
line and plant the seedlings. It is not very difficult, 
as the plants are just pressed into the mud about five 
inches apart ; and as the workers usually sing chorus- 
es while they work, it would seem to be pleasant toil. 

But the great occupation of women is petty trading. 
I have already said that there are no large merchants 
among the Burmese. Nearly all the retail trade is 
small, most of it is very small, indeed, and practically 
the whole of it is in the hands of the women. 

This trade is almost exclusively done in bazars. In 
every town there is a bazar from six till ten each morm- 
ing. When there is no town near. the bazar will be 
held on one day at one village and on another at a 
neighboring one. It depends on the density of popu- 
lation, the means of communication and other mat- 
ters. But a bazar within reach there must always be, 
for it is only there that most articles can be bought. 
The bazar is usually held in a public building erected 
for the purpose, and this may vary from agreat wmar- 
ket built of brick and iron to a sniall thatched shed. 
Sometimes, indeed, there is no building at all, merely 
a space of beaten ground. 

The great bazar in Mandalay is one of the sights 
of the city. The building in which it is held is the 
property of the municipality, but is leased out. It is 
a series of enormous sheds, with iron roofs and beaten 
earth floor. Each trade has a shed or sheds to itself. 
There is a place for rice sellers, for butchers, for vege- 
table sellers, for the vendors of silks, of cottons, of sugar 
and spices, of firewood, of jars, of fish. The burchers 
are all natives of India. o Burman would trade in 
flesh, because he is forbidden to take life, and if he 
were not forbidden, he would not like to do so, The 
only exception to this is with regardto fish. Burmans 
catch fish, but it is not considered a very reputable 





profession. The firewood sellers will mostly be men, 
as will aiso be the large rice merchants, but nearly all 
the rest are women. 

You will find the sellers of spices, fruit, vegetables 
and otner such matters seated in long rows on mats 
placed upon the ground. Each will have a square of 
space allotted, perhaps six feet square, and there she 
will sit with her merchandise in a basket or baskets 
before her. For each square they will pay the lessee 
a halfpenny for the day, which is only three hours or 
so. The time to go is in the morning from six till 
eight, for that is the busy time. Later on all the stalls 
but the cloth and a few other stalls will be closed. but 
in the early morning the market is thronged. Every 
householder is then buying his or her provisions for 
the day, and the people crowd in thousands round the 
sellers. Every one is ning and chaffing and 
laughing, both buyers and sellers ; but both are very 
keen, too, on business. 

The cloth ana silk sellers, the large rice merchants 
and a few other trades cannot carry on business sitting 
on a mat, nor can tney carry their wares to and fro 
every day in a basket, For such there are separate 
buildings or separate aisles, with wooden stalls, on 
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either side a gangway. The wooden floor of the stalls| burning within. Entrance is then obtained from the 


is raised two to three feet, so that the buyer, standing 
on the ground, is about on a level with the seller sit- 
The stall will be about eight feet by 
ten, and each bas at the back a strong lock-up cup 
board or wardrobe, where the wares are shut at night; 


ting in the stail. 


but in the day they will be taken out and arranged 
daintily about the girl selNer 
the staple—silks in checks of pink and white, of yellow 
and orange, of indigo and dark red. Some are em- 


broidered in silk, in sitver or in gold ; some are plain; 


all are thick and rich, none are glazed, and none are 
gaudy. There will also be silks from Bankok, which 
are of two colors—purple shot with red and orange 
shot with red—both very beautiful. All the silks are 
woven the size of the dress—for men, about twenty- 
eight feet long and twenty inches broad; and for 
women, about five feet long and mucb broader. Thus 
there is no cutting off the piece. The anas, too, which 
are the bottom pieces for a woman’s dress, are woven 
the proper size. There will probably, too, be piles of 
snowy cambric jackets and gauzy silk handkerchiefs ; 
but often these are sold at separate stalls. 

But prettier than the silks are the sellers—for these 
are nearly all girls and women, sweet and fresh in 
their white jackets, with flowers in their hair. And 
they are all delighted to talk to you and show you 
their goods, even if you do not buy; and they will take 
a compliment sedately as a girl should, and they will 
probably charge you an extra rupee for it when you 
come to pay for your purchases. Soit is never wise 
for a man, unless he have a heart of stone, to go mar- 
keting for silks. He should always ask a lady friend 
to go with him and do the bargaining, and he will lose 
no courtesy thereby—for these women know how to 
be courteous to fellow-women as well as to fellow-men. 

And in the provincial bazars it is much the same. 
There may be afew traveling merchants from Ran- 
goon or Mandalay, most of whom are men ; but nearly 
all the retailers are women. Indeed, speaking broad- 
ly, it may be said that the retail trade of the country 
is in the hands of the women, and they nearly all trade 
on their own account. Just as the men farm their 
own land, the women own their businesses. They are 
not saleswomen for others, but traders on their own 
account, and, with the exception of the silk and cloth 
branches of the trade, it does not interfere with home 
life. 

The bazar lasts but three hours, and a woman has 
ample time for her home duties when her daily visit to 
the bazar is over. She is never kept away all day in 
shops and factories. Her home life is always the cen- 
ter of her life: she could not neglect it for any other ; 
it would seem to her a losing of the greater in the less. 
But the effect of this custom of nearly every woman 
having a little business of her own has a great influ- 
ence on her life. It broadens her views, it teaches her 
things she could not learn in the narrow circle of home 
duties; it gives her that tolerance and understanding 
which so forcibly strikes every one who knows her. 
It teaches her to know her own strength and weak- 
ness, and how to make the best of each. Above all, 
by showing ber the real life about her, and how much 
beauty there is everywhere to those whose eyes are 
not shut by conventions, it saves her from that dresry,; 
weary pessimism that seeks its relief in fancied ideal- 
ism, in art, in literature and in religion, which is the 
curse of so many of her sisters in other lands. 

Divorce in Burma is free. It can be claimed by 
either party forany good reason, such as incompatibil- 
ity of temper, and carries no slur with it. No lawsuit 
is required. : 
to the elders of the quarter, and a divorce paper is 
drawn up that defines all arrangements as to property 
and children. 


1e law as to prope 8 is: Kac ains his o 
The law as to property is this: Each retains his or 


her own property, and all property acquired jointly | 


during married life, as by trading, is divided equally. 


But the claimant of the divorce must leave the house | 
[f it be the} 


and all the household goods to the other. 
woman, she may remove her loom; if it be the man, 
he may take nothing. Thus there is a certain penalty 
on claiming a divoree, but it is not a large one. 

With this great facility for divorce it is remarkable 
how uncommon it is. Ido not know the proportion, 
for as far as lam aware no statistics have ever been 
compiled either of marriages or divorcees. As neither 
are concerned either with the courts or with religion, 
it would be difficult to get any reliable figures. But 
from my own observation I should say that one per 
cent. would be over the mark, and of this probably a 
third remarry, separation causing a renewal of the af- 
fection constant intercourse had dulled, These facts 
speak for themseives as to the happiness of the gener- 
ality of marriages. Of the children in a divorce, the 
man takes the boys and the wife the girls; but I re- 
member no case where a couple with children were 
divoreed, And it is not alone to men of their own 
race that Burmese women make good wives. They 
are sought by all the many peoples that come there, 
by Englishman and Chinaman, by Mussulman and 
Hindoo, and to all alike they bring happiness in their 
married life. —Blackwood’s Magazine. 


INCUBATION AMONG THE EGYPTIANS. 


ARTIFICIAL incubation, like many another practice 
supposed to be peculiar to modern civilization, is but 
a revival from very ancient times. Diodorus, an 


author who wrote about forty years before the com- | 


mencement of the Christian era, tells how the Egypt- 
ians of his time, with their own bands, bring eggs to 
maturity, and bow the young chickens thus produced 
are not inferior in any way to those hatched by the 
usual means. 

The practice, probably with methods differing little 
from those of ancient times, survives to the present 
day among the fellahs of Egypt. In suitable places 
ovens are erected, and the proprietors go round the 
neighboring villages collecting eggs A sufficient 
number having been collected, they are placed on 
mats strewed with bran. in a room about 11 feet 
square, with a flat roof. Over this chamber, which is 
about 4 feet high, there is another built about 9 feet in 
height. The roof, which is vaulted, has a small aper- 
ture in the center to admit light during the warm 
weather; below it another opening of larger dimen- 
sions communicates with the oven below. In the cold 
weather both are kept closed, and a lamp is kept 


Home-made silks are 


r : | 
They vo to the village elders, in a town! 


front of the lower chamber. In the upper room fires 
are made in troaghs along the sides, and the eggs are 
placed on the mats below in two lines, qergenting 
to and immediately below the fires. The fires are 
lighted twice a day, the first time to die about mid- 
| day, the second to last from about 3 p. m. to 8 p. m. 
| The first batch of eggs are left for about half a day in 
| the warmest eye after which they are moved to 
make room for others, until the whole number in 
(hand have had the benefit of the position. This is 
| repeated for six days. Each egg is then examined by 
\* strong light. All eggs that at this stage are clear 
fare rejected, but those that are cloudy or opaque are 
jrestored to the oven for another four days. Then 
| they are removed to another chawber, where there 
are no fires, but the air is excluded. Here they lie for 
| five days, after which they are placed separately, 
| about one or two inches apart, and continually turn- 
ed. This last stage generally takes six or seven days. 
During this time a constant examination is made b 
| placing each egy to the —— eyelid, when a warmt 
greater than that of the human skin is a favorable 
sign. 

The duration of the process generally extends over 
twenty-one days, but thin shelled eggs often take onl 
|eighteen days. The average heat required is 86° F. 
| Excessive heat is prejudicial. In Egypt the best 
| time is from February 23 to April 24.—J. Tyrrell Bay- 

lee, in Nature. 








HERBERT SPENCER 
ON THE NOMENCLATURE OF COLORS. 


Ln a note to Nature Mr. Spencer says: 

The interesting article of Mr. J. H. Pillsbury, pub- 
| lished in your last number, recalls to me a passage in 
| my autobiography, which, though it is already in 
| print, will not be issued until after my death. As 
| bearing on the question Mr. Pillsbury raises, this pas- 
| sage may, perhaps with advantage, be publish in 
ladvance. The plan suggested aims at no such scien- 
tific nicety of discrimination or naming as that he 
proposes, but is one which is applicable with the 
|means at present in use. It is, as will be perceived, 
| based on the old theory respecting the primary colors; 

but whatever qualification has to be made in this 
| need not affect the method described. The passage is 
|as follows: 

**1 mention it here chiefly for the purpose of intro- 
ducing an accompanying thought respecting the no- 
menclature of colors. The carrying on of such a 
scheme would be facilitated by some mode of specify- 
ing varieties of tints with definiteness ; and my no- 
| tion was that this might be done by nawing them in 
| a manner analogous to that in which the points of the 
}compass are named. The subdivisions coming in re- 

gular order when ‘ boxing the compass,’ as it is called, 
run thus: North, north by east, north-north-east, 
north-east by north, north-east; north-east by east, 
| east-north-east, east by north, east. Applying this 
method to colors, there would result a series standing 
thus: Red, red by blue, red-red-blue, red-blue by 
| red, red-blue (purple); red-blue by blue, blue-red-blue, 
/Hlué hy red, blue. And in like manner would be dis- 
tinguished the intermediate colors between blue and 
yellow and those between yellow and red, Twenty- 
| four gradations of color in the whole circle would thus 
have names, as is shown by a diagram I have pre- 
served, 

‘““Where greater nicety was desirable, the sailor’s 

method of specifying a half point might be utilized-- 
as red-red-blue, half blue; signifying the intermediate 
tint between red-red-blue and blue-red by red. Of 
|ecourse, these names would be names of pure colors 
only—the primaries and their mixtures with one an- 
other; but the method might be expanded by the use 
of numbers to each : 1, 2, 3, signifying proportions of 
added neutral tint subduing the color, so as to pro- 
duce gradations of impurity. ' 
| “Some such nomenclature would, I think, be of 
much service. At present, by shopmen and ladies, 
the numes of colors are used in a chaotic manner—vio- 
let, for instance, being spoken of by them as purple, 
and other names being grossly misapplied. As mat- 
ters stand there is really no mode of making known 
in words, with anything like exactness, a color re- 
quired ; and hence many impediments to transactions 
and many errors. In general life, too, people labor 
| under an inability to convey true color coneeptions of 
| thin they are describing. The system indicated 
mn enable them to do this, were they, in the 
course of education, practiced in the distingnishing 
|and naming of colors. If, by drawing, there should 
| be diseipline of the eye in matters of form, so there 
should be an accompanying discipline of the eye in 
matters of color.” 

Were some authoritative body to publish cards re- 

presenting these various gradations of color, arranged 

|as are the points of the compass, each division bearing 
its assigned name, as above given, such cards might 
serve as standards; and any one possessing them 
would be able to indicate, within narrow limits, toa 
shopkeeper or manufacture: the tint he or she want- 
led. Of course, to complete the method it would be 
| needful that there should be a mode of indicating 
gradations of intensity, and if the numbers 1, 2, 3, 
were appended to indicate the degrees of impurity 
by mixture with neutral tint, a, b,c. might be used 
to signify the intensity or degree of dilution of the 
color. 

Very possibly, or even probably, this idea has oc 
curred to others, for it is a very obvious one. 

HERBERT SPENCER. 

The Mount, Westerham, July 23. 


YELLOW COLORING MATTER. 


By Epwarp H. Reyne, M.A, (Sydney), D.Se. 
(Lond ) 


Tue author describes a yellow coloring matter ad- 
hering to the seeds of two different species of Lomatia, 
a plant belonging to the order Proteacew, The color- 
ing matter is easily extracted by hot water, and is re- 
garded by theauthor as hydroxylapachol._ Its barium 
derivative closely resembles the barium derivative of 
nydreamamremmecnc: described by Hooker. When 
treated with sulphuric acid under certain conditions, 
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hydroxy-A-lapachone. Oiher — 
in the paper, and also ay 


it is converted into 
derivatives are describ 
isomeric hydroxylapachol. 


DEODORIZING PETROLEUM. 


AMYL acetate is added to the petroleum, in propor 
tion. varying with the quality of the latter, but 19 
grammes of the acetate to 1 liter of petroleum is an 
average proportion. The product possesses an ayree. 
able, slightly acid odor, and burns as well as the up. 
treated petroleum does.—A. J. Tempére, Paris, Franee, 
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